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l4iL Knocm or IW^ 

Emwjuti a^i^TTTE tor TBZ cr/xxsaBOX APPonrrzD to ixvEsnGATB thk 
fic^ncT rjr Tzwuc iMrm^tMx am won the mftbcvolitak Disimcr. 

Eei^Afed, l^iac ?k«r one as wkicb the eommiBBioii to inyestigate the 
v.hjfUt ot p>fiboe TXfftrjvismgsu far the metropolitan district, appointed 
-Tsaer cfiapMr 4b« hxAnH and ciglit c^ the resolres of the year nine- 
tecc scatind asA levvB, vat rcufidred to report by the said chapter is 
herAf €xuau5^ wesik tfce fi&eemh day of Karch in the year nineteen 
basuind meA siae: aad dW t ummmk n may expend for the purposes 
MMUA hi and dkapMr as ad^tkoal anm not exceeding ten thoosand dol- 
hmL TW expea0m m:t:mii itodtr Una resolve shall be assessed upon 
cIm; auifjTf^Mtizsi patk diRnee. [Appr^ed June 13, 1908, 

Cmjkmm UZ, Rcw>ltsb or 1909. 

Ufj^AJOL TO rtffnuL nm x% ixrwsmoxTios axd BEPcmr relative to 
rvruc fxnrATVEsts ros the metropolitak district. 

H^*kAk^4, That the memben of the board of railroad eonunissionerSy 
the bMrrd f4. haibffr and land commissionerSy the Boston transit commis- 
A<«i and tb« metropolitan park coomiisBion are hereby instmeted to sit 
toi^b^r as a yrtnt hoard for the purposes specified in chapter one hun- 
dred and eiji^ of the resolves of the year nineteen hundred and seven, 
ai:id the r^p^^rt trarwmitted to the general court under the terms of said 
rt»Ar^ lA T^fTTf^ to Maid joint board for its consideration. The mem- 
htTTfk iff ihf, ynnt hfrard shall Hcrve without compensation other than their 
official %a\znt^ but the joint board may expend such sums of money as 
may be a^rftrtived by the governor and council, and the expenses so in- 
curred «han be assessed upon the metropolitan parks district Reports 
GTiay be made by the joint board to the general court from time to time. 
A preliminary report shall be made to the general court on or before the 
first day of January, nineteen hundred and ten, informing the general 
court whether or not any immediate action by it is necessary or desir- 
able, and if any action or legislation is recommended, a bill or bills 
shall be submitted embodying such recommendations. A final report 
shall be made by the joint board to the general court on or before the 
first day of January, nineteen hundred and eleven, said report to be 
accompanied by a bill or bills embodying any further recommendations 
which may be made. [Approved May 28, 1909, 

Chapter 521, Acts of 1909. 

An Act making an appropriation for an in\t:stigation and report 
relative to public improvements for the metropolitan district. 

Be it enacted, etc, as follows: 

Section 1. The sum of ten thousand dollars is hereby appropriated- 
^o be paid out of the Metropolitan Parks Maintenance Fondy for tt 
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the geoenl eourt oo or before tlie fiftcmth day of January, nineteen 
boDdred and eleven, with the draft of an aet which shall proTide for the 
deetrifieation of all railroads of standard gauge in the metropolitan 
district within a stated time, and wfaidi shall empower the proper board 
or boards to determine the manner in wfaidi the work diall be prose- 
edited. [Approved June 10, 1910. 

Chaptkr 61&, Acts or 1910. 

Ax Act in furtheh additiox to an act kakixg appbopriatioxs fob 

SUXDST MISCELLANEOUS EXPENSES AUTHORIZED DURING THE PRESENT 
TEAR, AND FOR CEBTAIN OTHER EXPENSES AUTHORIZED BY LAW. 

Be it enacted, etc., as follows: 

Section 1. The sums hereinafter mentioned are appropriated, to be 
paid out of the treasury of the commonwealth from the ordinary reTe> 
nue, except as hereinafter provided, for the purposes specified, to 
wit: — 

To provide for an investigation relative to the constiiiction of a tunnel 
between the North and South stations in the city of Boston, as author- 
ized by chapter one hundred and twelve of the resolves of the present 
year, a sum not exceeding five thousand dollars. 

Section 2. This act shall take effect upon its passage. [Approved 
June 14, 1910. 

The following acts and resolves also have a bearing upon the work of 
the Board : — 

Resolve of 1910, being a " Resolve providing for an amendment of 
the constitution increasing the power of the Legislature to authorize 
the taking of land and property for highways or streets." 

Statutes 1010, chapter 331, being " An Act to approve the acquisi- 
tion by the United States of a tract of land in the city of Boston." 

Statutes 1910, chapter 586, Iwing " An Act to provide further for the 
improvement of the Commonwealth*« flatw at South Boston." 

Statutes 1910, chapter 623, fieing "An Act to change the harbor line 
in Boston harbor at Jeffries Point." 

Statutes 1910, chapter 646, fwnng " An Act to authoiize the Massa- 
chusetts highway comraiMion to maki" ci*rtnin purchases and takings of 
land in the town of Revere." 

Statutes 1910, chapter 648, Mtm "An Act to provide further for 
the development of the dmtmimwfnUWn i\nin nt Kast Boston." 

Resolves 1910, choptom 58, (M, il7 and 139, being resolves providing 
for an investigation and rPiMrri by a Joint Hoard, consisting of tfaa 
Board of Railroad Ctnnmimum^m and tb« Boston Transit CommiaBiO) 
in relation to the eonstruetimi artd tim» of subways and tunnels and t 
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tain other matters affecting street railways in the city of Boston and 
vicinity. 

Resolves 1910, chapter 98, being a " Resolve directing the metropol- 
itan park commission to investigate the advisability and cost of a park- 
way between West Roxbury in the city of Boston and the town of 
Watertown." 

Resolves 1910, chapter 130, being a " Resolve to provide for a report 
by the metropolitan park commission as to the cost and advisability of 
completing the metropolitan boulevard in the city of Quincy." 

Resolves 1910, chapter 132, being a " Resolve to provide for a report 
[by the Board of Railroad Commissioners] as to the advisability of 
authorizing the Old Colony Railroad Company to construct a connec- 
tion of its railroad between Mattapan and Clarendon Hills." 
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REPORT. 



Tir ike Hims^fMe IM .$€«wCe md tke Homse of Represent^r€s of tk€ 
C Kmmtmui»tiik 4f M m u m si mt rfft m Gtneral Court assewMed, 

Tbt tumti^fa^ '£ li^r iS^jaaA of BaOroad CommissioiierSy the 
Brdird 'A HMrk^/F miA VjoA CocomiMioDers, the Boston Transit 
O/toxuift^d'x: uzA ^}0: ile'j^jj^Aitain Park Commission, sitting 
u^ttftJbw a% a J^Asfi h^jtf rd^ niAer the provisions of chapter 113 
of th^ JU^y}rs^ 'jf tij^ 0«5iMTal Conrt for the year 1909, present 
a fifjaJ r*fyjr^ wt ifi'jnf\ : — 

I>u]t aiOT^rti*^ f/isiAif: barings have been held, and all 
pensf/xus irjy> har#r dnir given notice of a desire for a hearing 
have bwrn faflr l^ard. 

Tli<r i^'yyp-i: ^yf th^j v^/rk of thiA fioard is by reference set forth 
in 'rbaj/t/rr )0* of the lif^Avf^ of the year 1907, as follows: — 

Finti, t// jnveaftigat/; and report as to the advisability of any 
public w'yrk>, in tlj/; MetropJitan District which in its opinion 
will Uiful x/, t}i/; r'/^nveniffnce of the people, the development of 
local bui^ine^, the beautifying of the district, or the improve- 
ment of the Mirne a* a place of residence. 

fv^jond, t// f'/juhi4ffr the establishment of a systematic method 
of int/^rnal ry/rnmunication by highways. 

ThirJ, to f'/fmuhiT the control or direction of traffic and 
IranufK/rfation, 

Fourth, to consider the location of such docks and terminals 
as tlw' inten-MtH of the district may demand. 

Fifth, to rfiTommend the method of executing and paying for 
such improvements as it may suggest, and to make such plans 
and estimates of cost as may be needed for its investigation 
or ff>r the proper presentation of its conclusions. 

In the rejwrt of the Commission on Metropolitan Improve- 
ments, submitted to the Legislature in 1909, and which was, 
by the act creating this Joint Board, referred to it for ooliaid' 
eration, these several matters have received a oamj 
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JQstkcs •>£ the Sapreme Judicial Court was required bv 
the Legtslanire as to its power to authorize such takings. The 
jimice$ haring answered that the Legislature did not possess 
such power, a resolve providing for an amendment to the Con- 
stitution, increasing the power of the L^slature to authorize 
takings of land and property in connection with the laying ont 
of highways or streets, was agreed to by both branches of the 
Legislature, and. as provided in the Constitution^ was referred 
to the next General Court 

The last matter treated in the preliminary report related to 
highway and parkway improvements, with a special recom- 
mendation in rc^rd to a traffic road between Revere Street and 
Lvnnwav in the town of Revere. This recommendation was 
followed by the enactment of Statutes 1910, chapter 646, being 
'^^ An Act to authorize the Massachusetts highway commission 
to make certain purchases and takings of land in the town of 
Revere." 

By Resolves 11)10, chapter 112, this Joint Board was spe- 
cifically instructed to make an investigation relative to the 
construction of a tunnel between the North and South stations 
in the city of Boston ; and by Resolves 1910, chapter 134, the 
railroad corjx^rations were directed to report on or before the 
first of Novenil)er last to this Boanl with reference to electrifica- 
tion of their passenger service in the District, and this Board 
was specially directed to continue its investigation and make 
reiK>rt thereon. 

On the oth(»r hand, this Joint Bonnl has l>een definitely re- 
lieved from the conHidoration of various matters which might 
have been n^gardiMJ as within the scojh* of its work. By Resolves 
1910, chapterH 58, 94, 97 and 1M9, the d\ity of cimducting in- 
vestigations in relation to the eonstrtic»tion and use of subways 
and tunnels and certain other matters atTecting the street rail- 
ways in the city of Mostfin and vicinity wa* n^ferreii to a Joint 
Board consiMing f>f thf* Monffl of Railroad (Mnunissioners and 
the Boston Trannit i^ftmu\\nn\nu. \\y llenolvcH 1910, chapter 98, 
the Metropolitan Park C'MniiiiUwioii waw instructed to investi- 
gate the advinahility and *'im\ of a parkway txMv^een West Rox- 
bury in the city of llimfon Nhd thn town of Watertcnm. B^ 
Resolves 1910, chapter MO, ili#* MMirotHiUian Park( 
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was instructed to report as to the cost and advisability of com- 
pleting the Metropolitan boulevard in the city of Quincy; and 
by Resolves 1910, chapter 132, the Board of Railroad Commis- 
sioners was instructed to report as to the advisability of author- 
izing the Old Colony Railroad to construct a railroad between 
Mattapan and Clarendon Hills. 

In making this report, this Board treats of various matters 
which seem to it to call for present action, under the following 

m 

heads : — 

1. Harbor front and terminals. 

2. Civic improvements and highways. 

3. A tunnel between the North and South stations, with or 
without a highway over it. 

4. Electrification. 

HARBOR FRONT AND TP^RMINALS. 
I. Hakbor Impbovements in Dorchester Bay. 

The improvement of the shores of Dorchester Bay is a matter 
that has been under discussion and investigation by various 
boards and commissions in recent years, and many plans have 
been outlined for the development of the foreshore. In the re- 
port of the State Board on Docks and Terminal Facilities, made 
to the Legislature in 1897, a recommendation was made that a 
small portion of this territory might be taken by the State and 
reserved for future development; but the authority granted to 
the Harbor and Land Commission later by legislative act ex- 
empted this territory. 

The northerly portion of the bay, boimded by the South Bos- 
ton peninsula, has been dedicated to parkway and similar im- 
provements, the State having expended a large sum of money 
in dredging anchorage basins for yachts. This cuts off substan- 
tially two miles of the shore front. The remaining portion, 
from the end of the so-called strandway to the Neponset River, 
is admirably situated for development und^r private enterprise 
for manufacturing and smaller wharfage purposes, being con- 
tigaotiB to a large and growing section of the city, which would 

fride the necessary population to carry on such industries as 
' eetablished in this territory. The ample provision for 
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docks and wharves for ocean commerce, already outlined in the 
upper harbor on the East Boston and South Boston sides, would 
take care of the future commerce of the port without encroaching 
on this territory; and we therefore believe that the shores of 
Dorchester Bay should be left as they are at present, in the 
control of private ownership for development along lines hereto- 
fore outlined. 

II. Atlantic Avenue Fbont. 

The Joint Board has considered the advisability of further in- 
creasing the public ownership of wharves and shore in Boston 
harbor. It has been suggested that the city or State take the 
property on Atlantic Avenue extending southerly from the South 
Ferry as far as Howe's wharf. This would include Lewis 
wharf. Commercial wharf. Mercantile wharf, T wharf, Long 
wharf, Central wharf and India wharf. The aggregate length 
of these several properties on Atlantic Avenue is approximately 
2,500 feet, and a little longer on the pierhead line. The depth 
of water in the several docks varies from 18 to 25 feet at mean 
low water. From the pierhead line to the main ship channel the 
depth at mean low water is approximately 23 feet. The average 
width of this frontage, measuring from Atlantic Avenue to the 
pierhead line, is about 600 feet, and the several docks vary in 
length from 350 feet to 825 feet. It is an excellent location for 
the receipt and discharge of cargoes from coastwise vessels or 
tramp steamers for local delivery, and for excursion and coast- 
wise passenger steamers. The handling of cargoes could be 
greatly facilitated and the expense lessened if modern double- 
deck piers with electric hoists were constructed, in place of the 
old, ill-shaped wooden structures. These piers could not, how- 
ever, be provided at reasonable cost with good railroad connec- 
tions or with a freight yard. 

The assessed valuation for the year 1909 of this area, in- 
cluding the land and the old buildings thereon, aggregates 
$5,000,000. This large sum would be further increased by 
added land damages under eminent domain proceedings, the 
tearing down of buildings, reconstruction of piers and building 
new sheds and warehouses on the property, adapted to modem 
methods of receiving and discharging freight and passengers. 
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This would make the first cost of new piers similar to the Chel- 
sea piers on North Eiver in New York very expensive. The 
demand and use for them at a rental equivalent to 4 per cent 
of the cost would be problematical ; therefore, the Board has not 
felt justified in recommending that this area be taken for public 
improvement and ownership. 

III. Westeely Shore of East Boston, 

The westerly shore of East Boston presents a fine opportunity 
for the establishment of manufacturing plants. It is only partly 
occupied, the Atlantic Works being the largest plant there es- 
tablished. The pierhead line abuts on the 35-foot government 
channel, and the docks and piers vary in length from about 
300 feet to 1,100 feet, without materially changing the present 
line of the bulkhead. 

The one thing lacking for the proper and easy development 
of this frontage is railroad connection. If the city of Boston 
would widen abutting streets, and the Boston & Albany Kailroad 
could be induced to construct its road from its bridge across 
Chelsea Creek westerly to Condor Street and thence along 
Border Street to connect with its present tracks on Marginal 
Street, the use of that frontage on Chelsea Creek and the main 
ship channel would be assured. 

This subject was referred to the Joint Board of Railroad 
Commissioners and Harbor and Land Commissioners, who made 
a report thereon in the year 1909. The expense would be large, 
but the opportunity for developing manufacturing plants would 
be attractive. The Joint Board does not recommend that this 
be undertaken at public expense. 

IV. Easterly Shore of East Boston. 

The most favorable place for a large development of a water 
and railroad freight terminal in Boston harbor is the easterly 
side of East Boston. The Commonwealth has acquired, under 
the provisions of chapter 486 of the Acts of 1897, an area hav- 
ing a frontage of over 3,000 feet, as shown on plan herewith. 
It also owns large areas of flats to the north and east of this 
taking. The areas owned by the State, by the city of Boston 
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and by the United States aggregate in round numbers about 
2,000 acres. They are now useless to any person, but could be 
developed at reasonable expense into a railroad and steamship 
terminal, with long piers, large warehouses and ample railroad 
freight yards. 

The plan outlined in 1897 by the State Board on Docks and 
Terminal Facilities was to build short piers 600 feet long, and 
connect the same with the Boston & Albany Railroad. Piers 
of that length would be adapted to coastwise steamers and 
barges, and supply the reasonable needs of manufacturing plants 
which may be located on the easterly side of East Boston. A 
new and larger plan of development has been outlined and con- 
sidered by the Joint Board. 

The harbor line has been changed, as shown on the plan, to 
accommodate the larger development suitable for the dockage 
of the largest steamships afloat. (See plan opposite.) If piers 
are built on the harbor line of 1910, the result will be the 
closing of a good channel at Jeffries Point, and the necessity 
of dredging Bird Island flats, part of which have already been 
dredged for the increase of the anchorage area in Bostou harbor. 
It would also be necessary to increase the depth of the back 
channel or Governor's Island channel from President Roads 
to the piers which might be constructed on the harbor line of 
1910. The dredging of Bird Island flats and the deepening of 
this channel would be a very expensive undertaking. 

If this project is undertaken, the piers must be connected by 
highway and railroad with the central part of East Boston. 

Chapter 648 of the Acts of 1910 authorizes the construction 
of highways and the location and filling for railroad connections, 
also the building of piers whenever any person or corporation 
desires to lease and use the same. 

The Joint Board recommends the development of the East 
Boston flats as authorized by chapter 648 of the Acts of 1910, 
as soon as there is evidence of a demand for additional piers 
and docks. 
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low water. Although the main ship channel in Boston harbor 
is only 35 feet deep at mean low water, the range of tide is from 
9l^ to 12 feet, which makes it therefore equal to the New York 
ship channel, and the Boston harbor channel is much less con- 
gested. 

Construction has been commenced on a pier 1,200 feet long 
next easterly of the Commonwealth pier, for the Boston Fish 
Market Corporation, which will afford ample accommodation 
for the development of the fish industry. There remains suflfi- 
cient room for another large pier next easterly of the fish pier, 
without interfering with the smaller piers leased and occupied 
by the coal dealers. Easterly of the Boston Molasses Company's 
pier there is also an available frontage of more than 5,000 feet 
along the channel, where other piers from 800 to 1,200 feet long 
may be constructed as required. On the Reserved Channel from 
L Street bridge toward the ship channel is an ideal place for the 
construction and use of smaller piers 300 to 400 feet in length, 
with suflScient filled land in the rear to accommodate the users 
of the piers with freight and storage warehouses. 

From Fort Point Channel easterly along the inner ends of 
the piers and docks runs Northern Avenue, laid out by chapter 
381 of the Acts of 1903, 100 feet in width, and to be shortly 
constructed to the easterly line of Pier No. 6, being built for 
the Boston Fish Market Corporation. Between Northern Av- 
enue and Summer Street, southwesterly, is a large area of filled 
flats ready for use and sufficient in area for railroad tracks, 
freight houses and warehouses, to be used in connection with the 
business that is or will be conducted at the several piers now 
built or to be built. 

This Joint Board last year prepared a model showing a via- 
duct extending from Summer Street across to the Common- 
wealth pier, by means of which passenger and light freight could 
be discharged on the upper level and cargo on the lower level, 
which would greatly facilitate the loading and unloading of 
steamships. This viaduct could be extended on the upper level 
east and west along Northern Avenue, so that the sheds on the 
piers might thus be connected with streets and roadways at the 
upper and the lower level. 
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or kcmL are beliered to be nseqiudled 
iL 'j^t Arj^arj*^ *rjtir^ xzA f^xmre acdon in regmrd to it should 
ve *r^*:i, ii» %v zr*A0is^*: T^;hjfmpered and nndiminished all tliese 
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7i£.< -T-.i^r ifTjtri ':si, i'* prenmiriaTj rejxwt last year appr w e d 
"4^ yAjrr '^fiT^/.'irjph j«r?aed of holding these dats and this fore- 
^^,r^ :x yiTirj^, '?wz0ir^iy for future demands of commeroe at 
m^ yj^^ Tzl* J^jitiX hrmri desires again to cmphasiae its 
w,x\4'ti "odc* *ii^ ^'ozLnymw^ih should continue to own and de- 
'♦-I'^c *ai^ *r*4 f^.r •J»t z«meral public advantages of commeroe 
tAii, ^Lor^jpr'jfjtL, TtdB rieTr coincides with the special report of 
'j^ rrjer^ rVjarc oc iM^tks and Terminal Facilities in 1897, and 
'/ '0^ HxT'^jfT 9aA Land Ccanmissioners' report of 1907. 

}><^^^. *JL-1« terminal area above described, the Commonwealth 
vw:> '.r. 'c^ v/rttsa*terlv ride of Summer Street an area of 
*vr.* ^Z afTi&ft. on which streets are plotted^ and abutting at 
y. i^ft^ *x^ ti^ Kftfterved ChanneL This area is peculiarly 
%r^*//< i^fT iifiproTement for manufacturing and warehouae 

VtAfir ^hf: pfOTi.iions of law applicable thereto, chapter 377 
^jf '}^ A/^rt* of VMrJ. railroad tracks can be laid to every factory, 
wtrw/ri*^ or structure built <m this land. It is within 3,000 
f^^ '/f rfa^ VAv^m Elf«tric Illuminating Company^s plant on 
tjr^ w,n^\^r\y tule of the Reserved Channel, from which elec- 
irin*r ifff berating, lighting and power can be delivered at a 
r#raLV/r*abI^ ]pnf'jh, without the expense of building a large electric 
plant. 

Tl^j lte^,rvef\ Channel is 400 feet wide, and terminates at 
K Hw^ti on one side of this 43 acres, and has a depth of 12 
f^j^rt at rn^an low water, which might readily be increased, if nee- 
i^Mhry to any desired depth* Lumber, coal and all heavy freights 
f'onUl \ffz d*;Hvered to manufacturing plants located thereon, 
ft rni^fat cbr-aply and easily be developed on similar lines to 
tlir; oAc^iTHUA Bush Terminal in New York. This land is also 
wdl adaptf.-^l for manufacturing, because plants here located 
r»oijld \yii ea«ily reached by operatives from South Boston and 
the Houtheriy suburbs. The product here manufactured couIf' 
be loaded on steamships at the terminal above described^ 
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In 1903, 37 different ships more than 450 feet long entered 
this port, and in 1904 only 22 ; since then the average for the 
six years, 1905-10, both inclusive, is about 25 ships more than 
450 feet long. 

In 1 904, when the Board of Harbor and Land Commissioners 
was investigating the subject, the owners and agents of vessels 
making this port, in reply to inquiries by the Board, announced 
that they would not use any dry dock here except in case of an 
accident to the hull below the water line, and in such case only 
for necessary temporary repairs. Without exception, the agents 
and owners answered that they would dock their vessels for 
painting, cleaning and ordinary repairs at the home port. 

Additional facilities would not increase the business of the 
port of Boston one dollar, so far as we can learn, nor would they 
decrease insurance rates on either ships or cargoes. There is at 
the Navy Yard a dry dock 750 feet long, that is available to 
merchant ships when not otherwise in use. Simpson's dry dock, 
450 feet long, is also available when not otherwise in use. 

All persons who have urged that the Commonwealth should 
bilild, own and operate a dry dock at the port of Boston have had 
in mind a dry dock large enough to take the largest vessels afloat. 
That would call for a dry dock over 900 feet long. As a prac- 
tical question, there are no vessels over 450 feet long seeking dry- 
dock facilities at the port of Boston. 

A graving dock 900 feet long would cost, exclusive of land, 
not less than $2,500,000. Its operating cost and up-keep would 
be about $40,000 a year; interest at 3% P^r cent, and sinking 
fund charges, $137,500 a year more, — a total annual charge of 
about $177,500, with practically no income to offset this large 
annual outlay. 

A prominent member of the Boston Chamber of Commerce, 
who advocated in 1904 the building by the Commonwealth of a 
dry dock in Boston, likened it to " an emergency hospital," In 
the eight years beginning with 1903, this Joint Board has been 
unable to learn of any accident which happened to ships entering 
this port which could not be docked in Simpson's dry docks. 
That fact demonstrates to the Joint Board that the emergencgr 
is not so frequent as to demand a large expenditure by the Coxd- 
monwealth, especially in view of the fact that the Navy Ta 
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for that purpose, whether accompanied by the erection of 
buildings or not, is a matter of municipal rather than of metro- 
politan concern, and therefore that in this case it is the business 
of the city of Boston to determine whether or not it desires to 
establish a civic center, and whether or not it wishes to develop 
Castle Square or any other locality for that purpose ; and, fur- 
ther, that the indirect interest which the Metropolitan District 
may have in a development which is so largely a matter of 
municipal convenience or embellishment does not warrant 
metropolitan control or contribution. 

II. The Chaeles Kivee Basin. 

The magnificent park of land and water, created by Craigie 
Dam and the embankment, was so far completed that it was 
transferred by the Basin Commission which constructed it to 
the Metropolitan Park Commission on July 1, 1910, and was 
then opened to public use. It immediately became the court 
of honor of the Metropolitan District and parks. In the intei> 
vening months since the opening of this park the public has 
become aware of the wonderful improvement already accom- 
plished, and of certain limitations in the fulness of the im- 
provement due to natural caution in the legislation which 
authorized it and in the plans which were prepared for the 
great work. The Metropolitan Park Commission will tm- 
doubtedly make suggestions and prepare plans for further 
development and for meeting public convenience with all rea- 
sonable speed; but as certain improvements, which were sug- 
gested or referred to in the report of the Metropolitan 
Improvements Commission and previously in the report of 
the Boston Society of Architects, seem to be worthy of inune- 
diate consideration, the Joint Board ventures to refer to them 
and offer suggestions in regard to them. 

The first suggestion is the obvious one of a better approach 
to the driveway along the easterly side of the embankment and 
the basin. That driveway, forming a junction with Charles 
Street and Cambridge Bridge at its northerly end, extends to 
Back Street, which is the street in the rear of the row of houses 
fronting on Beacon Street, and there connects on a curve with 
Otter Street. Otter Street is a narrow way only the length of 
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if desired, for notable buildings and dwellings, and leave on 
the sides streams wider than the Thames in London or the 
Seine in Paris. Plans illustrating the suggestions of different 
architects for such an island were submitted with these reports. 
After these reports were made, a suggestion for an island as a 
means of providing for facilities for sport and recreation alone 
was made to the Metropolitan Improvements League of Bos- 
ton, in connection with suggestions for an economical method 
of reconstructing Harvard Bridge, by Messrs. Bellows & Gray, 
architects. While examining these plans, suggestion was made 
that the cost of such an island might be materially reduced, if 
the work were undertaken in the near future, by use of material 
from the subways being constructed or about to be constructed 
in the city of Boston ; and that, if it were deemed wise to con- 
struct the island of a size adequate to provide more space than 
that required for recreation and sport, it might be possible to 
sell a portion of it at a price sufficient to pay for its cost to 
some such institution as the Institute of Technology, which was 
known to be seeking a new location, and otherwise would have 
to occupy taxable land wherever it might locate. Plans and a 
report covering these last suggestions, prepared at the request 
of this Board, are submitted with this report. (Appendix, 
page 95.) 

While this Joint Board is not prepared to approve these sug- 
gestions in detail, yet it believes that there is merit enough in 
them to warrant it in recommending further investigation of 
details, in the expectation that some modification of the sugges- 
tions and plans may furnish a plan by which a central location 
for the much-needed recreation buildings may be secured at 
low cost, without interfering with the vistas from the embank- 
ment or destroying the beauty or usefulness of the basin. 

It is therefore recommended that the matter be referred to 
the Metropolitan Park Commission, with authority and instruc- 
tion to that Board to investigate and report, with plans and 
estimates on or before Dec. 11, 1911, both for an approach to 
Charles River embankment from Arlington Street, and for an 
island or some other form of development and utilization of the 
basin, and opportunities for recreation and sport; and a bill is 
submitted to that effect. , (Appendix, page 104.) 
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parts of the District and State except the Fenway, which is 
indirect and on the extreme westerly side of the city. 

The opportunity is still open to make direct hi^way conunu- 
nication from the business part of the city with the unoccupied 
lands and the residential section beyond Cctlumbia Boad and 
east of the railroad, and at the same time to provide a road- 
way for rapidly moving vehicles to this portion of the city and 
to all southern portions of the District and of the State beyond 
Neponset Bridge. If the land is acquired according to some 
such plan as that submitted herewitii (See plan opposite), few 
buildings will have to be removed, the total assessed value 
of the real estate required will be less than $iOO,000, and 
present facilities for railroad and harbor communication will 
be preserved for the remaining land, as clearly they ought to 
be p^ese^^'ed upon any plan which may be adopted. It is a 
fortunate and remarkable opportunity, which, if not now availed 
of, may soon be lost forever. Construction, estimated for both 
roadways to cost approximately $800,000, may wait ; but delay 
in securing the necessary land will be most unfortunate. 

In connection with this project consideration has been given 
to the possibility of a reduction in its net cost by excess land 
acquirements in case the constitutional amendment to that effect 
should be adopted. It appears that there is possibility of such 
re<luction in the case of this project if additional vacant land 
should also be acquired and brought under one ownership, 
re-lotted on a comprehensive plan suitable for industrial and 
commercial uses, and then sold at the natural increase in prices 
which would result from the improvement. 

2, Camhridge-SomerviUe Boulevard-High way. 

This project has been favorably reported upon several times 
in ono form or another by other boards. It is the most needed 
and desired highway improvement in eastern Massachusetts, 
and would be a gateway to all northern portions of the Com- 
monwealth and to the nortborn portions of the iletropolitan 
Park Systf'ni. The Metropolitan Park District has a popu- 
lation of over 1,400,000. More than 600,000 of this population 
live north of Charles River, and approximately 1,200,000, in 
eluding Boston and Brookline, are within a five-cent fare 
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at Broadway Park in Somerville near Wellington Bridge over 
Mystic Biver. From this point toward the north good park 
roads now exist or are assured by Fellsway and the Mystic 
Biver Driveway and Bevere Beach Parkway to all parts of the 
northerly half of the Metropolitan District, and thereby to the 
northern portions of the Commonwealth. From Broadway 
Park toward the south the contour of Prospect Hill in Somer^ 
ville makes it practically necessary that the route should run 
to Cross Street Bridge over the Southern Division Bailroad, 
if it is to have a reasonable gradient. From that point two 
routes surest themselves : one by Medf ord Street and Portland 
Street to Harvard Bridge; the other by a curve around the 
base of Prospect Hill to the new bridge over the Fitchburg 
Bailroad at Webster Avenue, and thence by Webster Avenue 
and Portland Street to Harvard Bridge, or by using either 
Winsor, or Columbia, or Elm, or Norfolk Street, or some com- 
bination of them, from Webster Avenue to Massachusetts 
Avenue. (See plan opposite.) 

The Joint Board deems the route by Medf ord Street and 
Portland Street, which is that suggested in the report of the 
Metropolitan Improvements Commission, impracticable, be- 
cause it would require widening of a crossing beneath the Fitch- 
burg Bailroad at a point where adequate widening could be 
had only by cutting off the buildings of the New England 
Dressed Meat and Wool Company, formerly Squire's, and be- 
canso the highway beyond is so close to the Grand Junction 
tracks for a long distance that it will always be largely occupied 
by heavy freight. Consideration has therefore been given 
chieflv to the second route and its various modifications. If a 
continuous ample highway free from grade crossings is desired 
for the entire distance from Harvard Bridge to Broadway Park, 
the only practicable route appears to be by Webster Avenue and 
Portland Street to a junction with Massachusetts Avenue at or 
very near Harvard Bridge. The entire assessed value of the 
real estate for such a route would be approximately $1,200,000, 
and the additional construction cost would be $000,000 for 
macadam, $800,000 for tar macadam and $1,000,000 for stone 
or wood block pavement. A percentage would have to be added 
for the cost of real estate above its assessed value, which in the 
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sell the balance at a price suflScient to recoup the cost of the 
excess taking and a substantial portion of the land required for 
the highway. 

In favor of the other routes are the saving in cost in the case 
of the two-way route, and the relatively small destruction of ex- 
isting frontages on streets where, because of the general excel- 
lent character of the dwellings, material improvement in 
existing values is not to be expected, and the fact that in the 
case of Norfolk or Columbia Street junction with Massachu- 
setts Avenue would also be made with Brookline Street, which 
leads to the bridge to Cottage Farms. 

Upon all these facts the Joint Board is of the opinion that the 
complete highway from Broadway Park to a point near Har- 
vard Bridge is best for the Metropolitan District, and worth 
its extra cost; and worth more also to Cambridge in the relief 
from the burden of metropolitan travel which it would bring, 
and in the local improvement to values in a region which will 
otherwise improve very slowly. 

The Old Colony and Cambridge-Somerville boulevard-high- 
ways are clearly metropolitan projects, which will provide new 
radial highways, with parkway features and usefulness, from 
the very heart of Boston to connection with the Metropolitan 
Park System north and south. They would be avenues for all 
classes of travel from many cities and towns of the District in 
and out of Boston, as well as connections between portions of 
the Park System which are now difficult of access from Boston. 
They are clearly extensions of and connecting links in metro- 
politan work already entered upon. They are recommended 
as additions to the Metropolitan Park System, to be provided 
for by appropriations in addition to the metropolitan park 
loans, series 2 ; and bills to that eflFect .are submitted herewith. 
(Appendix, pages 105, 107.) 

S. Certain Streets in Boston. 

While recommendation is made at a point further on in this 
report for dealing with metropolitan highways in general, it 
is to be added that there are certain improvements in highway 
facilities, especially within the city of Boston, which are of such 
immediate importance that the Board ventures to make sugges- 
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Metropolitan District, as well as with Charles River Embank- 
ment and the bridges and highways which give connection to 
the radial highways west and north of Boston. 

The present is an opportune time for laying out such a high- 
way, because so much of the property on Ferdinand Street ia 
either unoccupied or of low valuation, and the Providence Rail- 
road lot is unoccupied, and, together with the row of estates 
between it and Boylston Street, is controlled by trustees who 
are perfecting plans for development, and would therefore be 
likely to make more favorable terms than can ever again be 
secured. 

(6) Highway Approach to the Charles River Dam, 

The approach to the Charles River Dam by Leverett Street 
is very inconvenient. Opportunity for improving these ap- 
proaches is now available along the line of the location of the 
Elevated tracks to East Cambridge. A broad highway may 
be laid out over this location from Leverett Street, at a point 
near the dam, to Lowell Street at or near Minot Street. Lowell 
Street is a wide street leading into Causeway Street, and there 
connecting with other streets which are already ample for 
present and future needs. The new street and those with which 
it would connect would provide an ample new highway as an 
approach to the dam and the important radial highways to 
the north and west of the Metropolitan District. (See report 
and plans by Arthur A. Shurtleff, Appendix, page 108.) 

(c) Pleasant Street Improvement, 

Pleasant Street makes connection with Broadway at Wash- 
ington Street and with Charles Street at Park Square. In its 
present narrow and crooked form it is a barrier to communi- 
cation between Broadway and Charles Street. If improved 
by widening and straightening, it would form, with other 
streets and the extension recommended between the Charles 
River Dam and Lowell Street, a circumferential highway close 
to the business center of Boston which would cross every radial 
highway from that business center to all parts of the Metro- 
politan District, and give relief, at a relatively small cost, to 
the highways within the business center, and increase the avail- 
ability and value" for business purposes of much property now 
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acquirements in excess of actual requirements, so as to permit 
rearranging of estates which may front upon the new highway 
in form suitable to permit of erection of buildings correspond- 
ing to the facilities to be furnished by the new highway. 
(Appendix, page 110.) 

These estimates are summarized and discussed in another 
part of this report, in connection with consideration of the 
project for a tunnel between the North and South stations, and 
the saving which might be made in such tunnel if it were huilt 
in connection with this highway. 

IV. A Systematic Method. of Internal Communication 

BY Highways. 

The report of the Metropolitan Improvements Commission 
recommended that provision be made by law for an adequate 
and convenient system of metropolitan highways by such altera- 
tions and extensions of the principal existing highways of the 
District, and by such additional highways as might together 
form such a system. In support of this recommendation many 
existing highways and possible improvements were referred 
to and plans submitted to show what might be accomplished 
if the whole matter of highways were under general super- 
vision and control. 

This broad recommendation meets the approval of the Joint 
Board, and it therefore recommends that the entire matter of 
the investigation, supervision and decision incident to provid- 
ing such a system of metropolitan highways be delegated to 
some continuing board, with adequate authority, and with more 
time for its work than that allowed to the Joint Board for its 
report. It does not seem wise, however, that this recommenda- 
tion should result in the creation of a new board. Further 
recommendation is therefore made that the Board to which 
these matters are delegated should be one of the existing State 
or metropolitan boards, or a board made up of two or more 
such boards, or of members from such boards, and that refer- 
ence shall be in the first instance for preliminary report. For 
carrying out these recommendations a bill is presented which 
provides that the matter be delegated to such a board, wii* 
funds and authority for preparing a plan designating th« 
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might be acquired either by the commonwealth or by the city. Said 
joint board shall report its conclusions in print to the next general 
court on the first Wednesday of January, nineteen hundred and eleven, 
especially giving its reasons for recommending either public or private 
ownersliip of the tunnel; and the board is also directed to report at 
the same time a bill providing for the construction of the said tunnd 
and fixing the route therefor, or, if it is impossible to determine a route 
at the time aforesaid, to provide in the bill that the determination of 
the location of the tunnel shall be left to some public board or boards. 

In ti>nipliance with the foregoing resolve, the Joint Board 
on Metroinditan Iniprovenients has held public hearings, duly 
advertiseil, and has investigated the questions referred to it, 
and now reiK>rts therei>n as follows : — 

The questions submitted by the resolve may be shortly re- 
stateil as follows: — 

First. — The advisability of constructing a tunnel between 
the North and South stations in the city of Boston. 

StToml, — Whether such tunnel should be built and owned 
by the i>ublic, or by one or more coriK)rations. 

ThinL — What terms of construction and acquisition should 
Ix* presi*! ilxvl. 

The advantages of a short and sjHHHly connection between the 
TWO grt^U terminal stations of the city of Boston are manifest. 
Surh a iNmmvtion must nei'essarily l>e made through the most 
oinigx^stinl seiMion of the city pro|vr, and a tunnel on a proper 
nniTe i>resents the most feasible methtxl of scnniring this result- 
Such a Tunnel should Ix* of sufticient capacity for the proper 
movemcni of lx>th j^assmigiT and freight tratKc. After its open- 
ing for use it would enable passenpi^rs, lx>th through and local, 
to ivntinue on thn>ugh and fri>m either terminal station via the^ 
tunnel to the other terminal station, an*! it would thus physically 
ivnntx^t the thnx^ larg^^ transjx^rtation iHuupanies now serving the 
ciiv of l>*»ston and its suburbs. It would also tend to the 
sixxxlicr mo\ rnu»nt of fn^ight, and would to Si>me extent relieve 
•he iN»nct*s!ion ol citv stnxMs so far as due to the transfer of 
^a>>i'i;i:vrs and k^csratft^ bv vohicli^^. The an\H now devoted to 
]^a<iM•ngt r oar yanls near the heart of the city would be 
tnv.n this us*\ and tht>si^ yanls wo\ild pn^KaWy he plac 
suburban ix>ints whore UuJ is oht^ap and now easily n 
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nection of its tracks with those of existing railroad oompaxiies 
are features which cannot properly be passed upon rmtil the 
route itself has been definitely selected. Ample provision should 
be made, in any authorizing legislation^ for a taking of the 
tunnel by some public authority; and to that end a provision 
should be made in such act, in addition to that contained in 
general laws, defining the terms upon which the tunnel may be 
so acquired. 

The Joint Board on Metropolitan Improvements therefore 
specifically answers the inquiries of the General Court as fol- 
lows : — 

First. — It is advisable to construct a tunnel between the 
North and South stations in the city of Boston. 

Second. — Such tunnel should be built and owned by a rail- 
road company or companies. 

Third. — The tunnel should be constructed upon such terms 
as will permit a taking by the Commonwealth. 

The resolve further directs the Board to report a bill providing 
for the construction of the said tunnel, and fixing the route there- 
for ; or, if it is impossible to determine a route within the time 
allowed, to provide in a bill that the determination of the loca- 
tion of the tunnel shall be left to some public board or boards. 

In pursuance of this direction a bill is annexed to this report 
(Aj)pendix, page 115), which makes due provision for the deter- 
mination of the location of the tunnel, for a taking by the Com- 
monwealth, and for the other features which, in the opinion of 
the Joint Board, are essential to properly safeguard the public 
interest. 

EXCESS CONDEMNATION OF LAND AS AFFECTING HIGH- 
WAY AND TUNNEL QUESTION. 

The effect of the pending constitutional amendment, provid- 
ing for " excess condemnation " of land, if adopted, and of 
appropriate legislation thereunder, upon the financial feasibility 
of the proposed laying out and construction of a new highway 
between the Xorth and South stations in Boston, in connectum 
with and on the line of the proposed railroad tunnel between 
those stations, is a subject which the Board deems it prop 
discuss. 
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i^n this l^<i< ho nuikos a much larger allowance than 2o per 
*vi;:, in Addition to average assessed valuations per square foot, 
o:\ s»\\^:;r»: t^f the taking oi^verinc onlv nurtions of estates, ^\^lilc 
::>■ v.e: <\\<t o: land nnjuireil for the highway under this ^second 
:*AV. :> osTiiv:at*M ti^ amount to #*J5»0.Si*<> more than under the 
y.Ar. r.r<T alv\e m* uti.^md. we Ivlieve that under the present law 
i' is :he N ::t r auii safer ]^lau of the two to adopt, particularly 
■ir. ^iiw of the lat*t :ha: it involves a <rrofs investment of onlv 
?^V',ri'T.irM'. as as:.-^insi a cross invi-sTmeni ••! #••.>>."». 7f«0 under 
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h ::;i' vr.-":».i>o.-; i-..r;>:::vwii '::.•:/. :iv:r.i-i.-]::.<i^' ai^d le<ri>lation in 
fi.-'cc^W.ir.'.i'i rhcTt with wt re- in t r'lv:. Mr. AVead estimaTes that. 
ir. j:.:.>.t!o:. :.- :ht l/'S rSTA:«-s fjilMr-i: who::v /.r iiarrlv within 
:h: '.;rif^ f ',ti\> ^ighw^y. 1.1 ■■:htr esT^Tt-s, having a t->Tal as- 
s:>s!V. <f,'.i.'.'r. .f ;i^"^'. .*">.:•'•'. f.rj-; » «i>."i--^. wiTh the iT* jier cent. 
J" r •". . * ■ i: . J. . f.W wj.: ::•■: . fi> ?. :• ■ v ^^ $>-, ^t^ . ;:>•,. i -j :., iiiipt; j-.poperly 
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7 .». : : •: vj.r -:". ...:.> s. .ir.\ r^n t ; ;i ;>.. :■•:■ i^i-ry r^onare 3'>:»T 
y ' i. - -; ■ . -"T • . ' i' : ! • t i . ! jci. ^^•f. -v T ! I -f. :■": ;^ i s .- v. l r-: : f- ■: a J •": : t3 onfci 
\ . • iif ■».♦:?•: : »* -\;^<;'. I'■.•^! :'(•->>; :i. }■".>: i^.j;"!!^ "iiesf- addi- 

-J,. ^- T- ,; ^ . ..-i'>.'^'' i> :i > j.rri'C. i-^ : y "Mr. TTfa.] fi> ^ je- 
■ ' ■■' iT '^ i7: "It: i.— w^ .■•■»^". ;i:'""!;r!7;i The Ti!-' :• ts: .rr the l&Tid on 

'."i*' . i»'--' 1) I-. •M!^''-f'.i"r. v'iif ':!!;■": sn.i. ":» yss.iuf sn^ng mider 

:'m m. *' ?i.::!. j.Ti- .1.1 : .Hi: ' ■ ^ :.r Tt... T.*.. ir .•■■»n.T»f;"i><'a. wiii thf- 

.- \i' : •"•.■^■•'!.-»i iv'v.'ivi ?si..'it " -r«i iniii!'* t1i( sf^r»riiifi jilan 
■ --■- ■ .' Ji ^.! ■'■•1 ' t»;m. a nw i'-t }is^ii"';nK'»« i»: rp-alizinc 

\ .•^- ■ ■ • ;!■'- '!.-.*>. lilt I '". I'n.'.iMi ii \\m ii(. .■^I'ts; rif ihr hij^WST 
•:• . \j\ -.■.■■! -M^ji !^'<i'' I'lOiM n \*j siinj'ii; m TPal Ctfltftte 
»i *.■ :i :. •/.'-• -Hi! ii .'«<< 11: \\\\ Iniinpiliiitr rr-sale llf 
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particularly if the full benefit realized by such estates were as- 
sessed upon them^ instead of 50 per cent, of such benefit^ as 
provided by the general law now in force in the city of Boetonu 
If it is deemed a proper function of this Joint Board to pass 
upon the question whether the city of Boston should be aathc»^ 
ized or required to lay out such proposed highway in connectiGn 
with the railroad tunnel, the Board can only state at the present 
time its belief that the project is worthy of serious consideration, 
even in the existing condition of the finances of the city of 
Boston. If such a new highway, which has long been proposed 
and recommended, is ever to be constructed, the time to do it 
would certainly seem to be in connection with the bnilding of 
the tunnel, as it is altogether unlikely that such a large contri- 
bution towards the total cost of the highway could ever again be 
secured. 

ELECTRIFICATION OF STEAM RAILROADS IN THE 

METROPOLITAN DISTRICT. 

Peefatoby Remarks. 

This Joint Board has diligently given its attention to the 
subject of the electrification of steam railroads, and submits 
on the follo\^'illg pag( 3 a detailed report thereon. It may con- 
duce to a clearer understanding of the matter if a preliminary 
statement is made here. 

In its report to the last Legislature this Board recommended 
the passage of a resolve which should request the railroad com- 
panies to make studies and estimates for electrification, and to 
submit them for the consideration of the Board. It did not 
recommend, or even suggest the desirability of, any compulsory 
legislation. The Legislature did not pass the resolve recom- 
mended by this Board, but modified it, and added the require- 
ment that this Board should submit this year a bill compelling 
electrification within a stated time. This requirement has been 
complied with, and a bill is submitted at the end of this report 

The action of the Legislature, however, and particularly the 
reports which have since been received from the railroad "^ 
panics, open the entire question as to the wisdom of any 
lation upon this matter. After most careful study, tb^ 
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is still undetemiined. The situation is somewhat similar to the 
situation regarding couplers twenty years ago, when no standard 
form had been adopted. The future relations of the railroad 
systems cannot be predicted, and it seems unwise to hasten 
electrification in advance of standardization. 

Again, the problem of tunnels connecting the steam railroad 
stations in Boston is being considered. Any plan for a tunnd 
would require great changes in the terminals. Electrification 
should await the determination of this question. 

The most serious objection to compulsory legislation, how- 
ever, arises from the financial results which it would entaiL 
There seems no reasonable ground to suppose that economies 
would be found that would make electrification profitable to the 
companies, for a considerable time to come. Judging from the 
experience in Xew York, it would entail a loss in excess of the 
interest on the new capital required. It would thus be neces- 
sary to raise the suburban passenger rates in order to furnish 
the required revenue. Just here is where the situation in Bos- 
ton is particularly unfavorable. The street car lines radiating 
from Boston, tributary to the Boston Elevated Railway system, 
reach out into the suburban districts in all directions, essentially 
paralleling and competing with the steam lines. They run to 
Forest Hills, Milton, Newton, Waltham, I^xington, Maiden, 
Winchester, Lynn and beyond. They do not afford as rapid a 
service as the steam lines, but their cars run often, and carry pas- 
sengers directly to the shopping district of Boston. These con- 
ditions make the short-distance suburban traffic around Boston 
particularly unstable ; and a very considerable increase in fares, 
such as electrification might make necessary, at least for a time, 
might easily divert sufficient traffic from the steam lines to the 
street car lines to make the revenue less with increased fares 
than it was before with lower fares. Tender such circumstances, 
the revenue re<iuire<l by the roads to finance the cost of electri- 
fication would have to bo derived from the long-distance pas- 
senger traffic and from the freight traffic. Either plan would 
put the burden where it does not belong. 

But there is a still larger question to be considered, fomtf 
ing a still more powerful argument against any compi 
legislation. Our railroads are already subject to much " 
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operation through the tunnel, and such operation -will have to 
be extended to convenient points beyond the tunnel at each end. 
This will lead to the extension of the system, and the growth 
will be gradual, natural, and not forced. Even in this case 
some increase in revenue may have to be obtained by the roads ; 
but there will be some other economies, due to the tunnel, "which 
will partially offset the cost of electrification. 
The full report of the Board now follows. 

Chapter 134 of the Resolves of 1910 reads as follows: — 

Resolve relative to the Electrification of Railroads in the 

Metropolitan District. 

Resolved, That the railroad corporations operating within the metro- 
politan district of Boston be directed to prosecute studies with refer- 
ence to the electrification of their passenger service in said district, and 
to present the results of such studies on or before the first day of next 
November to the joint board on metropolitan improvements, created 
by chapter one hundred and thirteen of the resolves of the year nine- 
teen hundred and nine, and that the said joint board be directed to 
continue its investigation of this subject and make report thereon in 
print to the general court on or before the fifteenth day of January, 
nineteen hundred and eleven, with the draft of an act which shall 
provide for the electrification of all railroads of standard gauge in the 
metropolitan distnct within a stated time, and which shall empower 
the proper board or boards to detemiine the manner in which the 
work shall be prosecuted. [Approved June 10, 1910. 

The railroad companies have complied with the require- 
ments of the above act, providing for the prosecution of 
studies relating to the electrification of their passenger ser- 
vice. Owing to the control of the Boston & Maine Railroad by 
The Xew York, IN'ew Tlaven & Hartford Railroad Company, 
one report was submitted by the latter company, covering the 
lines of both and the entire South Terminal; while a second 
report was submitted by the Boston & Albany Railroad (New 
York Central & Hudson River Railroad Company, lessee). 
A report has also been received from the Boston, Revere Beach & 
Lynn Railroad Company. The reports from the companies 
be found in the Appendix, pages 121-140. 

From these reports it appears that the New York, New T 
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& Hartford Kailroad Company, if it should electrify its lines 
or those of the Boston & Maine, would contemplate using the 
same system, with certain modifications and improvements, 
which it has adopted for the portion of its line between Wood- 
lawn and Stamford, using the overhead system and the alternat- 
ing current. The New York Central would also contemplate 
a modification of the system used upon its lines in New York. 
There, the alternating current is generated and carried at a 
voltage of 11,000 volts by overhead conductors to sub-stations, 
where it is transformed and converted to direct current at 600 
volts in the third rail. It would propose to use the same system 
in Boston, except that there would be a voltage of 1,200 volts 
in the third rail, instead of 600, this being a later development 
of the art, and one that is considered to be an improvement. 

It further appears from these reports that the cost of electri- 
fying for passenger service would be as follows : — 

For the Boston & Maine Railroad, $18,889,192 

For the New York, New Haven & Hartford Railroad, . 13,862,750 
For the Boston & Albany Railroad (including a credit for 

equipment released), 6,413,300 

Total, $39,165,242 

These estimates are based upon electrifying the following 
mileage : — 

For the New York, New Haven (t Hartford Railroad and the Boston 

dt Maine Railroad. 

15.46 miles of four-track road. 
128.07 miles of double-track road. 

32.42 miles of single-track road. 
111.20 miles of yardtracks and sidings. 
Total mileage, 461.62 miles of single track. 

For the Boston dt Albany Railroad. 

20.90 miles of four-track road. 
9.89 miles of donble-track road. 
25.00 miles of yardtracks and sidings. 
Total mileagey 128.38 miles of single traek. 
I totelt 600 idlsB of iringk tnek 
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The New York, New Haven & Hartford Kailroad estimate 
is based on electrifying the passenger service only. The Boston 
& Albany Kailroad estimate contemplates electrifying also 
" some of the sidings and local freight stations on the main 
line." 

It will be noticed that the Boston & Albany Kailroad estimate 
involves a credit for equipment released, which it is believed 
mav be used elsewhere. The New York, New Haven & Hart- 
ford Kailroad, however, does not allow any such credit. Its 
remarks with reference to this matter are as follows : — 

The electrification of the Boston suburban district would release a 
large number of steam engines and passenger coaches, which should 
properly be credited to the construction estimate; but as there is no ap- 
parent opportunity for the utilization of so large an amount of equip- 
ment of this special type, and as its value for re-sale would be so 
doubtful, it is not practicable to assign values to this item. 

With reference to this credit for equipment released, if such 
equipment is needed on another portion of the line, where it 
would obviate the necos-^ity of purchasing new equipment, it 
would seem proper to allow the credit. If, however, the equip- 
ment would have to be sold, it would probably bring much less 
than its value ; and, according to the rules prescribed by the In- 
terstate Commerce Commission, the difference between its cost 
on the books, as of July 1, 1907, allowing for any reserve for 
depreciation, and the amount it could be sold for, would have 
to be charged to operating expenses. This charge, even if dis- 
tributed over several years, would probably more than offset the 
interest on the credit, so that it would seem more proper to 
ignore such credit in considering the cost of electrification, as 
has been done in the New Haven estimate. 

The expense estimated by the Boston & Albany includes not 
only the cost of electrification itself, — that is. the cost of power 
housos, shops, machinery, transmission lines, signals and equip- 
ment, — but it also inoluJos about $1,000,000 for track and 
station changes made necessary. The New Haven estimate, on 
the other hand, is for electrification alone, and there arc other 
expenses, necessarily involved, which have not been included. 
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This electrification should presuppose the elimination of at least 
the principal grade crossings, the expense of which has not been 
included in the above estimates and which is already authorized 
by statute. It would also involve considerable changes in tracks, 
structures and road-bed. For instance, many of the bridges 
crossing over the New York, New Haven & Hartford and the 
Boston & Maine lines have too small clearance above the rails 
to allow for the installation of the proposed overhead system. 
These bridges would have to be raised, or else the tracks would 
have to be depressed. Again, cosfly changes would have to be 
made at the Back Bay Station, where the present tracks are at an 
elevation of 8.7 feet above Boston base, or about .5 feet below 
mean high tide, and some 6 feet below extreme high tide, and 
where the clearance over the track is entirely insufficient. The 
addition of the incidental but necessary expenses would consid- 
erably increase the figures given above, and would bring the 
total cost involved in the electrification, for passenger service 
only, not including grade crossing elimination, to above 
$40,000,000. 

In studying the estimates of cost submitted by the railroad 
companies, it must be borne in mind that they cannot be com- 
pared on a mileage basis, although the mistake is often made of 
doing this. The following are the facts : — 

Estimate for the Electrification of Railroads in the Metropolitan Dis- 
trict of Boston. 

Boston & Maine and New York, New Haven & Hart- 
ford lines (including South Terminal, but not includ- 
ing incidental charges) : — 

Total estimated cost, $32,751,942 

Single-track mileage, 461.62 

Cost per mile, $71,000 

Boston & Albany lines (including incidental charges) : — 
Not including equipment released : — 

Total estimated cost, $7,520,300 

Single-track mileage, 128.38 

Cost per mile, $58,000 

Allowing for equipment released : — 

Total estimated cost, $6,413,300 

Cost per mile, $50,000 
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Total number of passengers in and out annually : — 

At North Station, 25,750,000 

At South Station : — 
New York, New Haven & Hartford 

Railroad, 24,750,000 

Boston & Albany, . . . 7,950,000 

32,700,000 

Total, 58,450,000 

AH lines in Boston : — 

Total estimated cost, not including equipment re- 
leased nor incidental charges, .... $39,272,242 

Total single-track mileage, 590 

Average cost per mile, $66,000 

Electrification in New York, 

New York, New Haven & Hartford Railroad : — 

Total estimated cost, $6,124,778 

Single-track mileage, 118.7 

New York Central & Hudson River Railroad : — 

Total estimated cost, including extension to Croton 

not in operation, $16,135,000 

Single-track mileage in operation, . . . 140.8 

Single-track mileage to be added, .... 87.0 

Total mileage electrified when extension to Croton is 
completed, 227.8 miles. 

Grand Central Station, total number of passengers in 
and out annually : — 

New York Central Railroad, . . 10,261,273 
New York, New Haven & Hartford 

Railroad, 9,806,466 

20,067,739 

Total mileage electrified and in operation, 259.5 miles 

of single track. 
All lines in New York : — 

Total cost, $22,259,778 

Total single-track mileage, 346.5 

Average cost per mile, $64,200 

In comparing these figures, however, it should be remem- 
bered that the New Haven estimate for Boston included not 
only the North Station, but also the entire South Terminal, the 
Boston & Albany estimate including only up to the terminaL 
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should also be remembered, with reference to the figures for 
Xew York, that the amount expended by the New York Cen- 
tral & Hudson River Railroad covers the cost of the power and 
distribution system for moving not only its own traffic, but the 
entire traffic of the New Haven line between Woodlawn and the 
Grand Central Station, and that it also covers the cost of extend- 
ing the electrification to Croton, this extension not being com- 
pleted. For this reason no figures are given for the cost per 
mile of the separate roads in New York, but only the cost per 
mile of the total. 

The fact that the New Haven estimate per mile in Boston is 
greater than its cost per mile in New York is, therefore, of no 
significance, and does not indicate that the estimate for Boston 
has been too liberal. On the contrary, we are assured that, in 
making the estimates for Boston, advantage has been taken by 
both companies, as it of course should have been, of the results 
of experience in New York and of any economies which have 
been found practicable in future installations. Thus, we shall 
later refer to the fact that storage batteries, though UFed in New 
York, have not been allowed for in Boston. 

Neither do these estimates for Boston indicate which of the 
two systems of electrical propulsion is the more economical, 
since the New Haven figures include the cost for both terminals, 
but leave out some incidental expenses. 

The discrepancies in the figures are largely due to the fact, 
which has been often forgotten, that the cost of electrifica- 
tion depends not only upon distance, but also upon volume of 
traffic. The power required to propel two equal trains simul- 
taneously is twice as great as that required to propel one. It 
may cost much more to electrify a certain distance on a line of 
dense traffic than to electrify a greater distance on a line of 
light traffic. Not only is the distance to be electrified in Boston, 
as estimated, much greater than the distance now electrified in 
New York, but the total number of passengers to be handled in 
Boston is nearly three times that handled in New York ; while 
the number handled by the New York, New Haven & Hartford 
and the Boston & Maine lines in Boston is over six times as 
great as the number handled by the Boston & Albany. These 
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facts, together with the fact that different systems are used, 
account for the differences in the estimated costs per mile. 

A fairer unit of comparison than the distance is the train 
mileage. On the map accompanying the reports of the ecHn- 
panies the number of daily trains in both directions is shoTini 
for the lines of the Boston & Maine and the New York, New 
Haven k Hartford, and thev mav be taken from the time table 
tor thfc Boston k Albany. Dividing the lines to be electrified 
into i^eotions, and computing the total daily train mileage of 
ea-^-h. rhe following results will be obtained : — 

In Boston. 

E^iPtoTi Sl MaiDe Railroad: — 

lot&l estimated cost, $18,889,192 

ToIaI daily train mileage, 7,437 

Cost per daily train mile, $2,540 

>*-:■«■ Tort Kew Haven & Hartford Railroad: — 

Toud estimated cost $13,862,750 

Total daily train mileage, 7,375 

C'^-: per daily train mile, $1,880 

7 rr jkl ri'^f'Vo & Maine and New York, New Haven & 
HArfor'i: — 

Tva: e>:in:ated cost $32,751,942 

TouL daily train mileage, 14,812 

r'>t jier daily train mile, $2,211 

3>'>:o:. 6l Aibanv Railroad: — 

Toifiii estimated cost (not including credit for 
*-^^;ipmen!. but deducting incidental expenses, 
Ir. order to lie on the same basis as the New 

Haven figures) $6,520,300 

T^'ial daily train mileage, 3,619 

^'('St per daily train mile $1,800 

Ali jjues in Boston: — 

Toral estimated cost, as above $39,272,242 

To'.al dailv train mileaire 18.432 

r <»Tt j.Hrr daily train mile $2,130 

hi Xew Yorl', 

Owjiii: to tlie faot alroadv statod, uaniolv, that the entire 
:\#'\v Haven traffic lvtwo<^n \VoiHlla>vii antl tho Grand Central 
'J 'rr'^iual i> haiullttl by ]><nv<T I'liniisltod l\v the New Yox]r 
rVntral, only totals can bo given for Now York: — 
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All lines: — 

Total estimated cost as above, .... $22,259,778 

Total daily train mileage, about .... 7,760 

Cost per daily train mile, about .... $2,870 

These figures are closer than the estimates per mile, in- 
dicating that the unit is more nearly a proper one. The fig- 
ures are, of course, not accurate. The cost of terminal work 
seriously affects the estimate, as well as other factors. Trains 
are not all alike, and the train mile is not a perfectly correct 
unit of comparison. A multiple unit suburban train is not 
the same as a heavy through passenger train. A more accu- 
rate unit would be the car mile, or even the ton mile. It is not 
necessary, however, to pursue this analysis further, and the 
data are not available. It seems clear that the estimate for 
Boston agrees reasonably with what would be expected from 
the experience in New York. It was made, as the reports show, 
by studying each element separately, — power house, machin- 
ery, transmission, equipment, etc., — which is, of course, more 
accurate than to adopt any single unit of comparison. 

In its report of last year, Senate Document, No. 27, 1910, the 
Board called attention to the fact that the best method to be 
used in electrification was still undetermined. That such is 
still the fact is shown by the different systems contemplated by 
the two roads entering Boston; and, further, by the fact that 
each proposes some modification of the system which it has 
adopted at the New York end of its line. 

The disadvantages involved in the use of different systems by 
the two railroads is in some respects not as great in Boston as 
it is in New York. There, the New Haven trains run over the 
New York Central tracks between Woodlawn and the Grand 
Central Terminal, and it was impracticable to equip that portion 
of the line, including the tunnel, with the overhead system. 
The New Haven locomotives, therefore, had to be designed so 
that when they entered upon the New York Central tracks 
they could take the direct current from the third rail, and the 
electric machinery in the locomotives had to be adapted for such 
change in current. Here the trains of each railroad would run 
almost entirely upon its own tracks ; to be used by the trains of 
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• -1 • .:_]i£iiik''^. these tracks could be equipped both with i 

'jL.rl rsd. fciii ^ith overhead ciinductors. The electric locomo- 

-.-> c-uji: Ife equipped on each line simply for the system 

I . •-'! I'T :Lai line. In case the third-rail svstein should re- 

..:• Trrbea-i r-jufi ruction at certain p<:»ints in the yard, com- 

. -i"! -'Hi irdgLi arise which cannot now be formulated. 

1*1 --.r:. it w..ii]J l»o distinctly unfortunate if the two great 

"i^.r -li rjrTtiiii: entering into and operating in our city should 

I . ~ * -!~rreiiT r-vstems of electrification. It would be some 

vi.i' flL.l!ir to a hnak of eausre. The tiltimate relations lie 

■■'— L "Jii-—:- ra:]r.»ads, and the future ci»nnections between them. 

■Li.z. ■' :.■ 'ir iif i'«'r(t«"»]d. The next twentv or twentv-five vcars, 

• -'■:- L I'j'S- ]K-riod. may bring a Knit changes which would 

1 ■' ••• >;-!i-\f'! if liny wore ]»rfdirie-l n<»w: and the expendi- 

"•->■ : \brst snUiS of niuney l\v those c<»r]>orations to install 

■..r-:>--LT jocf/i >_vsTtui> might in the future l>e the cause of great 

va-"'- Lzrl :hv ini^iitiou ff unnocissary financial burdens up<>n 

":i-i:. l:.' . ■.::!■ -li ihc publii*. li would st'iin unwise to iindulv 

.'-t.-''-:. '■:-:-':rifii'r.noii in a.hancc of standardization. 

-' ij* li .Lr-: Jilxi in ir> previous rciK-rt iiindc s«»me reference to 
:.■' li .'LZMiSr^ Mj'l tii>:h!\ani:]gcs i.f eloitrical operation, among 
j!' 1:-. -i.z^'^res biiug the jKissibiliiy of utilizing the space 

■ • • •ii' Tijc-ks. the saving iu fuel, ihe diminution of corrosion of 
•■""rii"{j". ^Trn:•nlrc^. il)«' >;niiiii «'f s>vitchin<r in terminals if the 
r: ■ ■•.:•»• m.!: >y^:c\u i> uscii. uwd llic Mrbicd convenience to pas- 
-:::••■> ■■ 11- T'» -hi 'ibsrufr of sniol:c nnrl cin-^TS. 

^■>ii" ■: Uiesi jiilMtuTago arc rr;jl. lUul would restilt in econ- 
:: ' ■: o^rj;:!!!!!. The sin iug in futl is considerable and un- 
't '-■■.. The C'.irro>iu7i nf o\ crlu-jui >ivucturrs. due to the smoke 

-"'::: ::-il.. llw !.»:v»;;i..:i\(s. i> ,; iiiiliii>llri! ili ]»ri»]M)rtion T«» 
■■: -tc.Mii vfl-viiT r'iii.il.J.lr.l. ll iln' UiUlti]»lc-Uliil 

•■ '-T.-:.!:: >ir\\('r i> n^c.]. ihrn- .-ire *'«-v;;iiu savings in train 
: ■ •■■"-.:-. j-in-,ij,';\ If \\u ir:iiiiv r-m be run continuously 
. • ■ '■■ ": ' ':■> :■■ \\u- irniiuuils. uuA .b« ii.^i luivt- to reverse their 

■ *■■■■'■;. V ^- i;iioii( vii.,n,.,j tli;ii Aun urc clcuicms of econ- 
■ : ■":■ •:'-i:ii-:i;!..], \\ hi.-li w,.m1,! br iiMnic.M:tlriy felt. There 

-' ;■ ' --'iMf n.'^^Jl'lc rlcinrni^ I.;" «v.iTi<i!i-.> wlii eh may be found 

'■• T'r-i.':. br,i wbi.li jin- !>i Mir ],.v^ hvp.>i)ieticAl. For instancB. 

v.'.-i. ^i«'c:-i.'nl oniTMliMn. bi«rh irnin sho«ls Iwonie 
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in NcT Ycrk :i.Hoi:es ihat. while there are undoubted elements 
:: Nivii:^. elrvTri.^ ■:i>rra::o3i under iKsen: oc-ndiiioBs is more 

r^.-«i— ?-»c — A— 2-.ca — •.vtri.. •-•;-. — '-.c^tll-fcC—- vl Ukr interest OQ 
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plosion or a fire might produce such a result. The New York 
Central & Hudson Eiver Railroad Company, in its Xew York 
installation, provided two cross-connected power stations, each 
with a suflScient capacity, utilizing its spare unit and working 
overload, to carrv the entire demand of the service at the rush 
hours, in case the other power station should fail. Moreover, 
duplicate transmission lines were adopted in the more important 
I>ortions of the territory, so that the failure of one of the lines 
would still leave the other effective. As a still further pro- 
tection, storage batteries were provided with sufficient capacity 
to tide over the usual maximum periods of interruption of cur- 
rent supply that experience elsewhere had shown might be ex- 
pected. These precautions were intended not alone to provide 
against accident, but also to provide for some future extension 
r»f the lines, so that they cannot be said to have been considered 
nf<-e?sary entirely on account of the danger of accident. Bfow- 
ever, it has since been found that the use of storage batteries 
was unnecessary, and they are not contemplated in the estimate 
which has been made for the electrification of the lines in Bos- 
ton. In the Xew Haven installation at New York, the power 
station is stated to have an excess capacity of approximately 
33 j)er cent. 

The problem of electrification is therefore not only an en- 
gineering one, but equally a financial one, involving providing 
the necessary capital to make an improvement which will result, 
so far as experience has yet shown, in increased expenditure for 
ojKTation. with an uncertain increase of traffic to offset it. 

It is extremely desirable that electrification should prove to be 
not only jK>ssible, but ei'onomical. Such a result is most ear- 
nestly desired, not only by the public, but by the railroad com- 
paniis. It is a cloanor, nioro convenient and altogether more 
desirable method of o|HM*ation than steam. It must be recog- 
nizetl. however, that tin* state of the art is rapidly changing, and 
that iniprovfiiieiits an* InMug made almost daily. It is a serious 
question, thtTofore, whether it is wise by legislative enactment 
to endeavi^r to hasten a change rather than to await its natural 
devi'K»piuent. In this connection two junnts of view are 6«p" 
cially to Ix* kept in mind. 

In the first place, it must Ih* reiuembortHl that the zv 
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:.t"-r~r.trr i:r.TT:'veii,eEti vrLieh the cc>Tintrv demands. It should 
Llr: :»r rriLeiLL«ere3. in W'lJieciion \viih ihe electrifying of the 
Li.^ "^>iJi: :L«? iJc-Tr«:'T":JiTiin I>i?Trict of Bijstob, that there are 
'•rr^iiz. rr'.^in^ir.z "ivliiL-h make the problem here more difficult, 
II- :r erTiri-rive ai:d lef-? liec-essarv than in Xew York. These 

1. Il Zxe'K' Y'jrk. ihe elt^trined lir;e5 consist of the main line 

:' 'lir Hi^rk-ni River Rai]rt»ad fr«jm the terminal station to 
y r-L "WhiTe Plsill^, a distance of f?4r milt-s: and of the Xew 
T- ri: «'. er.Tra] nisin line, which join? the Harlem line at Molt 
Hl"^!. JTiii-jtion, 0.3 miles from the terminal, to Yonkers, a 
i-rLtiic-*' of 14.5 miles from the terminal. The Xe^v' York, 
-^*:Tr Hi-vt-n k Hartford Railroad ioins the Harlem line at 
W ...ilLTTL:, O.t* miles from Mon Haven Junction, or about 13 
n.je- fr-m the terminal, and is elfcrrined to Stamford, a dis- 
-.Lz.'jJc ■ : '^o.o miles from the terminal, with an extension of the 
2C^w t'jLi.Si^'n brarjch 0.1 C» miles l»evund Stamford. The main 
llii*- fr:ni !Xew Yc-rk, therefore, divides into two at Mott Haven 
.Tui.'.-1-L:. nzA vzii- .■•! the laner divides at Woodlawn into two, 
••'.■ *ifcT :lxree e>L-:ritied linos extend out into the suburbs, 

I:. L rrtoi: tLo sitiiatiou is more comjJieated than in Xew 
Y- •:•!:. :»r-.-i*i>v U'A "ii]v i> the inilonce fireater here, but there are 
- •::■• i'-« ZL.iihi uTi'.l l-nnirh lint-s loniliuir iMo the sTiburbs. Even 
*.L!- i.:::i:VK-r d:»es not comprise all the branches strictly included 
-v-j'LiL the ]in;its ''f the ^lotropolitan Pnrks District. There are 

*'ii^T r-raiichc-s divercnnjj within those limits, as. for instance. 
'ii- I'".vir.--»:nh brn::ili .'f :ho Old Oolonv svstom. which diverces 
:v :: -ik '.i.f.ir: liii- to Fnll IJivor ii\ South Braintree; the 
^' ■ j":.' ■:. ':r:::!-.]i -f the r>o>toi^ A: IV-vi-lt-nco, which diverges 
I' '";.:.* :. .Tv.:i;'ti'»:i : the short br.-mch connectinir De<iham and 
I-'. :.L' ■■ : tIm- S -nth 17rni"!in£r :ind Nowbiirvp.-.rt branches of the 

J.'-- ■:. \ A!:::::<. 1-ih of wlii,-b .H^cri:•o ^vov.i the main line of 
•:?• '•-'•:■■:. -.^ :-;-•:, :.i W'nkt lii i.l ,li::unwr.. n::d the Swamp- 
«■• ■■• "::•;.:■'!:. ^\l:il■il i;i^»r:r»> t"n'i:i ilu- li :)ir. linr- «"f the Eastern 

■>■"-■ ■:. f:' >w:i:-";^MN'it. A strict cviinrlimice with the terms of 
']*■ r:> ■/«■•' vit'ili: :■|]M^:iT^':ltly rr;iniro tli.'it ib.o bill should proiida 
'111.' i^h'-rt por: :»•'.!> o\ nil of ilb^^r brnuch*^^ should be electrifiad- 
As far as rnilrond ^N^-tiins nro ci^ni-»ornod. however, lllB t^ 
" Z\Io:r>j« 'iiiiUi l»i>inii " 1j:iv nfxrr U-ru li'pilly dofinedr 
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Metropolitan District, is more than twice as great as the cost in 
New York. Nevertheless, this sum, over $40,000,000, enables 
the companies to electrify to an average of much less than 20 
miles from the terminals. In New York, on the contrary, an 
expenditure of about $22,000,000 enables the companies to 
electrify to distances of 24, 33 and 34 miles from the terminal, 
on the three branches respectively. 

5. A fifth circumstance which renders the problem of electri- 
fication in Boston, in compliance with the apparent desire of 
the Legislature, difficult, if not impossible, is the situation with 
reference to the lease by which the New York, New Saven & 
Hartford Railroad Company operates the Boston & Providence 
Kailroad. The latter road was leased in 1888 for ninety-nine 
years to the Old Colony Railroad, and the Old Colony Kailroad 
in 1893 to the New York, New Haven & Hartford Railroad 
The lease of the Boston & Providence Railroad provides that all 
improvements made upon the property must be made at the ex- 
pense of the lessee, and must revert to the lessor at the expira- 
tion of the lease without adjustment or compensation. If the 
New York, New Haven & Hartford Railroad builds a new and 
more commodious station on the Boston & Providence Railroad 
line, it pays for it itself; but when the lease expires it must 
turn the improved station over to the Boston & Providence Rail- 
road without any compensation therefor. If, therefore, the 
New York, New Haven & Hartford Railroad should electrify 
the Boston & Providence line, it would have to bear the whole 
expense itself, and at the expiration of the lease the improve- 
ments would be the property of the Boston & Providence Rail- 
road Company. These improvements would make the Boston 
& Providence Railroad line more valuable than before, and in 
executing a now lease that road could demand a higher rental 
from the New York, New Haven & Hartford Railroad on ac- 
count of thorn, although the New York, New Haven & Hartford 
Railroad had made and paid for them. The New York, New 
Haven & Hartford Railroad would, therefore, be in the position 
of being obliged to pay rental for improvements which it had 
itself made and paid for. Furthermore, any expenditures made 
by the New Haven for improvements on the Boston ft Prr* 
dence Railroad would have to be gradually written cff 
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The line to be taken first should be the one most favorably 
situated, and whose traffic most demands the improYement. Of 
all the 'New York, New Haven & Hartford Railroad lines enter- 
ing the city, the Boston & Providence is probably the one which 
should first be undertaken. Its grade crossings are all elimi- 
nated, and it is four-tracked, nearly or quite to the limits of the 
Metropolitan District; its local traffic is large; and it is the 
main through line of the New York, New Haven & Hartford 
Railroad, and carries probably the largest passenger traffic ; jet, 
on account of the circumstance above recited, the electrification 
of this line appears impracticable, and will probably remain so 
unless the obstacle of the lease can be removed. 

The electrification of the Boston & Providence suburban dis- 
trict should properly lead within a short time to the extension of 
the system to Providence. If the ownership of the Providence 
line were vested in the New Haven road, it is not improbable 
that this improvement would be made. 

Before all the steam lines of the Metropolitan District can be 
electrified, therefore, some means should be found to cancel the 
present lease and place the ownership of the Boston & Provi- 
dence Railroad with the New York, New Haven & Hartford 
Railroad. 

There are several ways in which this might be done, some 
one of which, in the opinion of the Joint Board, must be used 
before it can be reasonably expected that the Boston & Provi- 
dence Railroad can be electrified. 

6. It must further be observed that the situation in Boston 
is not one which affords such necessity for requiring electrifica- 
tion as the situation in New York. Electrification in New 
York was precipitated by the collision which occurred in the 
Park Avenue tunnel Jan. 8, 1902, which resulted in the death 
of a large number of persons. The atmospheric conditions had 
so obscured the signals in the tunnel that they were almost in- 
visible at any considerable distance. The operation of steam 
locomotives in a tunnel of any considerable length is undoubt- 
edly not merely inconvenient, but the source of serious danger. 
The only adequate protection is to have signal towers at eaoh 
end of the tunnel, and not to allow a train to pass in at one f" 
until the previous train on thei same track has emerged I 
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^".V.t r li!A^ ;i: Jvi^::^ without. Tlio k«eaiion should be deiennined 
bv r-iniv", Aiid r.o: bv geographical oouditions. The plans cc»ii- 
:i :v.ylA:«.\i ::: :he ro}.vr:i of the oonipaiiies herewith subznitied 
.:, :., : ai.A ..ir. ~.: :.:;ikv ::iv '.:::.!> of ole.tridcaiion eotenninoui 

Iv. Ni^v Y.rk C::y :l:e Park Avenue :*.:r^el is nsed only for 
:^i^^<:J^r :rir:j. yrx::^*::: :ruiho frm :he Xe'Sir York Ct^ntral 

-■« ...., , __ 

-.;*_. -•- -. T i.1 .. '. ..j-T-c^ .'. '"I, :i-r. ".liiii '-lie oi"v v:.-;,Sir to "He ULuoi^i'L 
^ iii.rTz.T';. r« j. 1- T'/d. .1 :> jirriv.i "■: :t5 t-rmiini-? on I fie xiaridn 

i :-.i :* -tjv. '. •.•.:■..':-.:?. i: .i 'Iit N-— Yri ». en:r^ i Hnif.:a 
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Since experience thus far indicates that electrification is not 
a source of economy, but rather the reverse, and since a return 
has to be earned on the additional capital necessary, and a far- 
ther charge to operating expenses made for property abandoned 
or replaced, there seems to be no escape from the conclusion 
that the railroads should be allowed to increase their revenues 
sufRciently to provide a return on the investment large enough 
to attract investors. It would not be fair, even if it were pos- 
sible, to require the railroad companies to expend forty or fifty 
millions of dollars for ekKJtrification in Boston, unless they were 
also assured of an adequate return on that expenditure. 

An increase in the rates of fare, however, might not increase 
the net revenue. In order to provide for interest on the cost of 
electrification, what the railroads must have is revenue, rather 
than an increase of rates. 

A reduction of rates frequently increases the total net profits, 
and an increase of rates may diminish the net profits. If in- 
terest on the cost of electrification on certain lines were provided 
solely by an increase of fares for the passenger traflSc affected, 
it might, therefore, not increase the net revenue. The benefit 
of electrification in the Metropolitan District would be mostly 
felt bv the shorT-iHstance suburban passengers, and the abutters 
who would Ix* n^lieved from the annoyance of smoke and cinders. 
The long-distance traveller would not be especially affected, 
since the greater part of his trip would still be made with steam 
liX»omotives. In strict justice, therefore, if fares were to be in- 
creased, the bunlen should ho laid principally on the short- 
distance suburban traffic. This traffic, however, is likely to be 
just the kind which is least able and willing to stand such an 
increase. ]N[onH>ver, the traffic is ]^recisely the traffic which is 
least stable* and nu'kst likely to desert the steam railroad entirely 
and patronize the strivt railway lines, if the latter are con- 
veniontlv U^cate^l. It should Ih* thon-^ucrhlv understood, how- 
over, by comnuitors sind others who form the short^listanoe 
pa<senci^rs, that ohvtri filiation of the steam n^^ads in the Metro- 

ft « 

p^^litan District In all pr^^bability would, and in all faimesB 
should, load to an inonNHi»o in the rates which they would liavs to 
pay. The Pennsylvania Railroad, we are informed, 
on^a-^e*! all ratos for tickets to and fn^n the new 
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the case of our Metropolitan District, especially with the brt- 
provement of rapid transit facilities by street-<$ar lines into the 
city and the construction of additional subways, for the traffic 
to desert the steam railroad lines and patronize the surface 
systems. This tendency would be increased if any increase of 
rates should be found necessary on account of electrificatioii of 
the steam roads. 

It should further be borne in mind that electrification would 
greatly benefit real estate immediately along the lines electrified. 
Property close to the steam roads is subject to the disadvantages 
of smoke and noise ; it is less desirable for residential or office 
purposes than that further removed from the line. If, however, 
the lines should be electrified, the trains would move without 
smoke or cinders and with less noise, buildings alongside of the 
tracks would become immediately available for offices, windows 
could be kept open through the summer without annoyance, and 
dwelling houses occupied without disturbance. Property of 
this kind would increase very much in value following the elec- 
trification of the lines. We are informed that property along 
Park Avenue in New York has improved very much in value 
since electrification has been introduced. Apartments on that 
avenue which before were almost iminhabitable can now be occu- 
pied without disturbance. 

Legislation compelling electrification, therefore, would oblige 
the travelling public, and possibly shippers, to contribute to the 
iniprovemont of the property of others in which they have no 
interest. Tt would, of course, be desirable to have an improve- 
ment introduced which would benefit adjoining property, if such 
improvement could come about naturally; but it would not 
siH^m wise to enact legislation which would compel one class of 
the ]uiblic to pay for an improvement which would accrue 
larjroly to another class. 

As a result of the considerations which have been discussed, 
the Joint Board has roaohod the following conclusions: — 

First, — The elect ritu»atii>n of steam n^ads is a development 
much to bt» desired. It would add to the comfort and conven* 
ience of the public, and would have advantasi>\^ for the railioac 
as well. 
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cation of the passenger traffic on all the steam railroad lines in 
the Metropolitan District of Boston within a stated time, as 
contemplated by the resolve, would be particularly imwise;, 
because : — 

(a) Before such electrification should be carried out, the diffi- 
culty presented by the lease of the Boston & Providence Railroad 
should be removed. 

(6) Electrification is contingent upon other needs. Not 
only is it contingent upon the acquisition of the Boston & Provi- 
dence Railroad by the New York, New Haven & Hartford Rail- 
road Company, but it is contingent upon a definite decision 
being reached and a definite plan adopted for the construction 
of a tunnel between the North and South stations, and the rear- 
rangement of the freight and passenger terminals on the north 
and on the south. It would be an inexcusable waste to electrify 
until the plans for these improvements had been definitely de- 
cided uiK)n. 

(c) The limit of electrification should not be definitely fixed 
as coinciding with the limits of the Metropolitan District. It 
should be dependent upon traffic conditions. 

Twelfth, — If a tunnel is constructed and used for passenger 
traffic in Boston , this would necessitate electric operation 
through the tunnel and for a certain distance on either end, and 
this would naturally lead to an extension of the electrification to 
a reasonable distance beyond. If the timnel is to be used both 
for passenger and freight traffic, electrification must be adopted 
for both kinds of traffic. If the tunnel is not to be constructed 
at alU the demand for elci^trification is based on the convenience 
whioh would result to the public from diminution of smoke and 
noise : and this demand, if logical, should require electrification 
for Knh kinds of traffic, 

Thiri^enih, -- The traffic to be handleil in BiV^ton is nearly 
ihnv times that at the Grand Central Station in New York; 
and, on avwuni of the radiating traffic in Invston (as compared 
with the north and ^Miih traffic in New York"^ and the laige 
numk'r of lines in lH>ston ^as comparcsi with the sin^ Une 
wi:h thn?e branoheis in New York"^, tho exin^ns^* in Boslim i 
verr much greater. There is iH>t ^^uAWient justittoatioii fu 
i)uirinj;r the railwxa^is to spend this sum irf ••^•^i^r heiew 
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Considering that there are other improvements whidi are neces- 
eary in order to meet the demands of increasing traffic^ the Joint 
Board brieves that an improvement resting on e(m8iderations 
of convenience should be allowed to work itsdf out without 
legislative enactment 

Eighteenth. — As stated in another part of the report of this 
Joint Board, permissive authority should be granted for the con- 
struction of a tunnel connecting the North and South stations. 
If such authority is availed of, it will necessitate electrical 
operation and will lead gradually to the extension of such 
operation, as similar causes have led to such extensions in the 
neighborhood of New York. 

Nineteenth. — It should be recognized that all improvements 
of this kind, whether they are the construction of tunnels or the 
electrification of lines, which afford greater facilities to the 
public and involve the expenditure of large simis on the part of 
the railroad companies, if not offset entirely by increased earn- 
ings or reduced expense, should be accompanied by such increase 
of fares or rates as will enable the roads to maintain a fair rate 
of return upon their total investment. In all such improvements 
the i>ublic is a partner in the undertaking. The principal bene- 
fit accrues to it, with no risk. Its attitude should be such as to 
encourage the legitimate and economical expenditure of capital, 
and to compensate it fairly and even liberally for any risks in- 
volved. Under the laws of this State there is little danger of a 
misuse of capital expenditures. 

Pursuant to the mandate of the Ijeiri^lature, however, the 
.Toint Board has prepared the following draft of a bill for 
elei^*trification, and submits it to the legislature for considera- 
tion, but does not recommend its passage. 

Ax Act to provide for the Eleittxificatiox of Steam Railroads of 

StaXPAKP GaUOE IX TITE MtrTRl^POUTAX ^l^^•RlCT OF BOSTOK. 

I>: I' 'Hacti'ii, t'f;.. as follows: 

' Se^^iox 1. Tre steam railn^ads of staudari) cauire entering Bo6- 
2 lor. ar« heivby r^^uir^l to oUvtrit'y all their lines to sueh points 
;» appro riciaiely at the limit of the s\^ ealUM n\etrv>|H>litan puk fi" 
4 rriv': as may be apprx^ve^i by the In^arxl of railroad 
■> ard to eomplete this work within the i^^^ritul i%t |w«l\« 
Jalv drst. riicefeea hundred and tw< 
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• WILLIAM B. DB LAS CASAS, 
EDWIN U. CURTIS, 
DAVID N. SKILLINQS, 
ELLERTON P. WHITNEY, 
EVERETT G. BENTON, 
Members of the MetropoUtam Park Cimtmissiom. 



* Those members of the Board whose names are preceded b; 
a star dissent from so much of the report as relates to electri- 
firation. Their statements are subjoined. 

* The undersigned dissent from so much of the report as 
relates to electrification, and submit the following Btatement 
Without undertaking to discuss in detail the statements and 
conclusions set forth in said report, it is enough to say that, 
taken together, they amount to a declaration that electrification 
is for the present impracticable. In our opinion, experience 
eWwhero has demonstrated both the feasibility aud the finan- 
cial ability of railroad corporations to equip a portion of their 
lines with electricity, and we find no conditions in Boston or 
its vicinity which lead us to a different conclusion. Indeed, 
the officers of the New York, New Haven & Hartford Railroad 
Company have states! to the Commission on Commerce and 
Industry, and on several oivasions to the public, their purpose, 
if allowe^l to ci>ntrol the Boston & !Maine system, which control 
is now cfi'iH'teil, ■* to equip both systems with electricity for a 
(vitsideraWc distantv near Boston." The further proposals of 
this mana^'inenl to cKx'trify the Boston, Revere Beach & Lynn 
Railrv'ud. if authority to actpiire the same is irranted by the 
General Court, is additional evidence that electrification to 
some cxieiil is Iwih fcasiblo ami within tbo financial abili^ of 
the ivmpanics- The studies submitttHl to the Joint Board bj 
the New York Ceniral A- Huds^ui Kivcr Railn^ad Compaoy for 
the Tlet'tn^-oatiou of ,vrtain jyirtions of ih.^ B<\«ion & Albany 
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of legislation compelling the electrification of all steam railroads 
of standard gauge in the Metropolitan District before a date 
now to be fixed, we do not believe that leaving the matter in 
the hands of the several railroad companies exclusively will 
result in as speedy action as will follow some legislative require- 
ment plainly indicating the policy of the State. Experience 
has shown that similar legislation as to automatic car couplers^ 
fenders and vestibules for street cars, the prohibition of car 
stoves, and the like, has been found in the public interest and 
has accomplished good results. 

We are of opinion that any legislation should secure to the 
railroad companies the greatest latitude with respect to lines 
first to be electrified; but that the time for commencing the 
actual work of construction for electrical operation should be 
fixed at a reasonable date by the Greneral Court or some public 
agency designated by it, with authority to such agency to ex- 
tend the time for good cause shown. 

WALTER PERLEY HALL. 
GEORGE W. BISHOP. 
GEORGE G. CROCKER. 
HORACE G. ALLEN. 
WILLIAM B. DE LAS CASAS. 

* The undersigned dissent from so much of the report as 
relates to electrification, but are unable to join in the above 
statement of the views of the minoritv, for the reason set forth 
below. We are unwilling to give our assent to all of the argu- 
ments, inferences and statements set forth in the majority re- 
port, and we believe that its whole tendency is unduly to 
discourage and postpone electrification, even by the voluntary 
action of the railroad companies. In our opinion, continued 
study of the subject under legislative authority, and reports to 
some public authority setting forth progress made, will tend 
to advance electarifieation and to promote agreement upon and 
adoption of **"** ■^■* on of electrical operation best adapted for 
general xm cilitating interchange of traffic between 

different ^'©refore believe that legislation should 

public board to prosecute further 
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ifivestigatioiis and make report to the LeeidAtnre. and requii^ 
zme the rtOroad oompsLiiies. under the superrkioa of suA boud. 
Vj zsake farther studies, with plans and estimates, not confined 
vith::: the arbitrary limits of the Menopolitan District, and 
ir^Iading freiefat as weC as passenger trftfic We think that 
it should be left to snch bo^rd to recommend compnkoinr legi^ 
lation if and ^dien it is found to be called for. 

We are not. however, convinced of the advisabiKty at the 
present time of anj le^alation reqtiiring electrification. The 
£x2r:^ of the time wiihiit which the work of construction for 
electrical oDieration must be bcenn bv all railroads within the 
Metropolitan Diftrict. even th^Migh some pnUic authority is 
jpveTi ^he piywer of extendiiie such time tor good cause shown. 
• V/ 1* to hf- c«c*mpnl5ory legislation, the wisdom and ne- 
•7 vf wLi^^h is yet to be demonstrated. Howev^ strong 
•i*^ Cft^ir* 1: 'h^ t>T3blic mav K=- that all railrcttds within the 
I'f^rr'TvIfTar- Difrricr sl>:'Tild he electrified, we doubt whether 
"jj^ :r-.^.!*=n L^s ^e: reached the srase where anv form of com- 
T'-lv.r*' I^^-I-IaTi: r :s warranted bv ihe facts shown, or "will 
r^7,'- *:r:»''-i:"e fcr. itre^jigeiii and comrrt-hensive settlement of 
'Zt^ '. -^•^.r.- Wf ilso f-elieTe thai the erect •:•* :he great expense 
•r t-\^^r'.r."i*.l''Z- :r. '"Tisrifvirii: or reouiriri: an :r:crfafe in rates 
• rtr^ wf-Lir. "La Metr*' TV'litan DistTiot sh>T:!d Ke nioro fiillv 
I- - ..,' -/-rf*^ rtfrZ^'-rf^ aijv f.-.^m of i>:'n:'P''.i:>«>rv lesrlslatii^n is 
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the first day of January, nineteen hundred and eleven, said report to be 
accompanied by a bill or bills embodying any further recommendatioiis whidi 
may be made. 

Pursuant to the foregoing resolve, the members of the said boards and 
commissions met on July 14, 1909, and organized by the choice of 
George G. Crocker as chairman and George Lyman Rogers as seoretaxy. 

After public notice a hearing was given on July 29, 1909, for the 
purpose of making assignments for hearing such parties as expressed 
a desire therefor. Pursuant to such assignments numerous hearings 
have been held, and the Board has had other meetings for conf erenees 
and executive sessions. In addition, sub-conunittees of the Board have 
prosecuted special inquiries. The Board has inspected the inner harbor 
of Boston, and the docks and wharves and principal points of interest 
about the harbor; the passenger and freight terminals of both railroad 
and steamship lines; and the latest developments in dock, wharf and 
terminal facilities, and in electrifying passenger railroad service in and 
around New York city. The Board has also given consideration to 
various other matters affecting the commercial and transportation inter- 
ests of the Metropolitan District. The general subject of the highway 
and park requirements of the Metropolitan District has also been con- 
sidered. 

The only subjects upon which inmiediate action by the L^islature 
seems to this Board necessary or desirable are those hereinafter set 
forth. 

Wharves and Docks. 

East Boston Flats, 

There is on the northerly side of the main ship channel a large area 
of flats and shallow water, owned in three parcels by the Conunon- 
wealth, the city of Boston and the United States severally, which may 
be combined and developed to provide very extensive wharf and dock 
facilities within the limits of reasonable cost. This area contains about 
2,000 acres, exclusive of deep-water channels and islands, and is bounded 
southerly by the main ship channel, easterly by President Roads and 
Deer Island, northerly and westerly by Winthrop and East Boston. 
Within the above-described area are the 100 acres taken by the Com- 
monwealth in 1897, with the flats appurtenant thereto; Apple Island 
and surrounding flats, and the flats in front of Wood Island Park, 
owned by the city of Bostdn ; and Governor's Island and flats appurte- 
nant thereto, owned by the United States. 

There is no probability that the United States will have occasion to 
develop its holdings. It may be expected, therefore, that, if a demand 
is apparent in the future, they will be conveyed to the Commonwealth. 
Northerly of Governor's Island and extending from President Roads 
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side, and soon th^re will be 35 feet on the easterly side, and on both 
sides of the pier a depth of 40 feet can be provided. This large pier 
with a surface of 11 acres is awaiting a tenant. Other piers 1,200 feet 
in length can be built as soon as there is a demand therefor. An ele- 
vated highway or viaduct can be built from Summer Street at C Street 
across land of the Commonwealth to the second story of the sheds on 
the pier. Such a roadway would enable passenger traffic on foot and 
in carriages to reach the second story of the pier sheds by a safe, con- 
venient and level roadway, and would leave Northern Avenue, connect- 
ing at giade with the same piers, entirely for the use of freight and 
passenger trains and heavy trucks. The freight would l)e loaded, dis- 
charged and carried away on the lower level, while the passengers and 
baggage would arrive and depart directly on the upper level, without 
any crossing of railroad tracks at grade. 

There are over 90 acres of filled land belonging to the Conunonwealth 
on the northeasterly side of Summer Street ready for use, either for 
warehouses, car sheds or a freight yard. The Commonwealth also 
owns over a mile and a half of frontage on the pierhead line of the 
main ship channel and the reserved channel, all of which may in time, 
if there is a demand, be developed with piers and berths. It is suffi- 
cient to say that this is likely to meet the demands of navigation and 
commerce on this side of the harbor at least for many years. 

This Board recommends that sufficient money be appropriated out of 
the Commonwealth's flats improvement fund to enable the Board of 
Harbor and Land Commissioners to construct new piers along this front 
and otherwise develop the Commonwealth flats, as soon as it is reasona- 
bly certain that they can be rented to steamship lines or others at a 
proper rental, to be approved by the Governor and Council. 

This Board approves the policy heretofore pursued, of holding the 
flats and foreshore in public ownership both in South Boston and East 
Boston for development in a large way for purposes cf general public 
importance to navigation and commerce, and recommends that this pol- 
icy be continued in the future. 

Railroad SER\acE. 

The report of the Metropolitan Improvements Commission has called 
attention to many possibilities of improving both the passenger and the 
freight service within the Metropolitan District. Most of the suggested 
changes are predicated upon the substitution of electricity for steam 
as the motive power. 

As the Metropolitan Improvements Commission reported that the 
question of transportation was the paramount question affecting the 
commercial and industrial development of the District and of the Com- 
monwealth, and as that opinion has been plainly endorsed by the Legis- 
lature and by the public, and is fully concurred in by this Board, it 
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Highway and Parkway Improvements. 

Many projects for increasing public convenience by improvementB 
in or addition to the highways and parkways of the District have been 
brought to the attention of the Board. Most of them are of a sort 
which must be considered as ilhistrations of the need for concerted 
action to provide a more complete system of radial and circumferential 
highways and parkways by slight improvements and additions to those 
already existing, and are being considered as such with reference to 
the possibility of devising a means of providing for such concerted 
action. Other more important and expensive ones are being considered 
separately, with a view to the advisability of making specific recom- 
mendations as to each. Some have already been reported upon and 
recommended by the Metropolitan Park Commission as being desirable 
so soon as the Legislature feels that the District can afford the expense. 
Among these is one of such pressing importance for the purpose of 
meeting most economically a present urgent demand, and for the pur- 
pose of protecting the usefulness of the driveway along Revere Beach, 
that the Board deems it wise to single it out at this time for the recom- 
mendation that it be at once provided for by an appropriation and 
authority to the Metropolitan Park Commission. The project thus rec- 
ommended is that for a traffic road between Revere Street and Lynnway 
in the town of Revere. 

When Revere Beach was acquired as a Metropolitan Park reservation, 
there was a traffic road along the portion between Revere Street and 
the Point of Pines, but no traffic connection beyond to Saugus River 
and Lynn. All public needs which then existed were provided for by 
the driving road, which was built for pleasure travel and for such traffic 
only as would be incident to the use of estates abutting on the reserva- 
tion. Since then the Legislature has directed the building of a bridge 
and approaches over the Saugus River by the Metropolitan Park Com- 
mission, and a State highway from the river to Commercial Street in 
Lynn; and the city of Lynn, with assistance from the county commis- 
sioners of Essex County, has extended this highway to Market Street in 
Lynn, where connection is made with the highway which is the usual 
line of travel to Swampscott, Marblehead, Salem and the other north 
shore cities and towns of Essex County. As a result, a large part of 
the traffic to and from Essex County seeks an opportunity by these new 
roads to reach Ocean Avenue in Revere, which leads through another 
highway to the whar\'es, docks and ferries of East Boston, and so to 
the business section of Boston itself. Many requests to use the Revere 
Beach driveway for this connection have been made to the Metropolitan 
Park Commissioners; but to grant these requests would require recon- 
struction of the driveway at great expense in a form adequate to sup- 
port heavy traffic, and would seriously lessen the usefulness of the 
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Expenditures. 

The following is a statement of the expenditures of the Board to 
date: — 

Appropriation, chapter 521, Aets of 1909, $10,000 00 

Expenditures: — 

Advertising, $94 63 

Trip to New York, 373 70 

Estimates, 500 00 

Stenographic reports, 126 00 

Carriage hire and sundries, 88 38 

Compensation for services of secretary to Jan. 1, 

1910, 600 00 

1,782 n 

Balance of appropriation, $8,217 

The foregoing report is respectfully submitted. 

WALTER PERLEY HALL, 
GEORGE W. BISHOP, 
CLINTON WHITE, 
Members of the Board of Railroad Commissioners. 
GEO. E. SMITH, 
SAMUEL M. MANSFIELD, 
HEMAN A. HARDING, 
Members of the Board of Harbor and Land Commissioners. 

GEORGE G. CROCKER, Chairman, 
GEORGE F. SWAIN, 
HORACE G. ALLEN, 
JOSIAH QUINCY, 
JAMES B. NOYES, 
Members of the Boston Transit Commission. 
WILLIAM B. DE L.\s CASAS, 
EDWIN U. CURTIS, 
DAA^D N. SKILLINGS, 
ELLERTON P. WHITNEY, 
EVERETT C. BENTON, 
Members of the Metropolitan Park Commissitm. 
Jan. 1. 1910. 
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Scheme A, — A Small Island for Recreation and Boating Purposes 

Only. 

This island, though of no great breadth or area, is of considerable 
length. It provides a long shore line suitable for boating purposes, and 
its southerly side is indented with sheltered coves furnishing the best of 
boat-house sites. In its general mass, this island, when properly planted 
with trees, would give almost the same landscape effect as the islands 
of larger area in the other schemes. It is proposed to give it an undu- 
lating surface, sloping gently up from the water, and rising high enough 
at the center to allow easy access from Harvard Bridge, which crosses 
the island near its easterly extremity. Pleasure and service paths trav- 
erse the entire island. Sufficient head room is afforded near the low- 
lying shores of the island for paths to pass under the bridge where this 
is necessary. 

The present bridge draw and channel are retained; the somewhat 
unsightly draw is masked, however, by a small wooded island set along 
the south side of the channel. The main island has small bridged water 
passages across it at its narrowest points, to allow short cuts for boats 
from one side to the other. This island is so designed that it may be 
enlarged and extended, if a greater area is needed to provide a site 
for the Institute of Technology or for other purposes. 

Scheme B. — An Island of Medium Size, combining Facilities for 
Recreation and Boating with a Site for the Institute of Tech- 
nology or for Other Purposes, 

This scheme would require a new draw between the second and 
fourth piers from the Cambridge side of the river. Otherwise it is 
merely an expansion of Scheme A, retaining all the features necessary 
for recreation and boating purposes, and providing, in addition, an area 
of 1,000,000 square feet (about 25 acres) in the central portion of the 
island which could be sold to the institute or some other institution. The 
entire perimeter of the island would be retained for recreation pur- 
poses. Thus the appearance which the island would present from the 
two sides of the basin would always be controlled, and the public 
would still possess a fringe of wooded shore witli paths around the 
entire island, as well as a broader area at the western end. 

If, for example, the institute bought this property, its needs would 
not require at once all the area set apart for its uses. With proper 
restrictions, the portion of the island assigned to it might be filled in 
gradually, as its needs demanded more space. For the present much 
of the property so assigned could be left unfilled, as interior waterways 
and lagoons. The outer fringe of wooded shore should be built at once. 
This would mask the work of later filling in most effectivelyi as all of 
this would then be in the interior lagoons. For want of a bette iiaiii^ 
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this might be called' the '^ atoll" system of island building. A narrow 
encircling fringe of land would be constructed, which would give 
definitely the ultimate mass and extent of the island ; the interior filling 
could come later. 

In this scheme (B) the space assigned to the institute is placed con- 
veniently near the bridge, lying on both sides of it. Passages under 
the bridge would unite this property. The layout of the institute build- 
ings is only tentative, but it is obvious that an orderly arrangement, 
capable of future expansion, is necessary. In the drawings the adminis- 
tration building and two small flanking buildings are placed on a level 
with the bridge roadway, forming a small entrance court of honor, from 
which steps and ramps lead down to the other necessary buildings, 
placed at a lower level. Economy in cost of filling will best be secured 
by setting these latter buildings as low as the nature of the site permits ; 
and, moreover, the appearance of the island will be more attractive 
viewed from the shores of the basin if most of the buildings are kept 
low. 

It would be a simple matter to keep the institute property entirely 
separate from the parts of the island devoted to public uses, if this 
should prove desirable. A fence would be required only on one side, 
as the other sides are separated by lagoons and waterways. Special 
steps for the public lead down from the bridge directly onto the shore 
strips. The island is too small for pleasure diiving, but access should 
be possible to all parts of it for service wagons. 

Scheme C. — A Larger Island, combining Recreation Facilities and a 
Site for the Institute of Technology, or for Other Purposes, 

This scheme is a variation of Scheme B on a more ample scale. 
More space is given to recreation purposes, and the entire area of 25 
acres devoted to the institute is placed below Harvard Bridge. The 
shores are devoted to public uses, as in Scheme B. This island would 
necessarily encroach more on the lower part of the basin, but would 
still leave a sufficiently large open expanse of water. 

Approximate Surface Areas, Cubic Contents and Cost of Filling 

FOR THE Three Schemes. 

The surface areas and the number of cubic yards of filling necessary 
in each scheme have been computed with some care. The contracts 
made by the late Charles River Basin Commission for recent work of a 
similar nature along the shores of the basin have been examined, and 
the probable cost per cubic yard for filling has been estimated from 
these contracts. Surfacing and landscape work is not included in the 
estimates. 

The following data were used in arriving at an approximate estimate 
of the cost of each of the three schemes : — 
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Areas and Cubic Yards 


of Filling 


in Each o 


/ the Three Schemes, 




Abba or Island (Square Feet). 


FiUinc 

nnnwwiy (QvAm 

Yards). 


Scheme. 


Recreation. 


Institution. 


TotaL 


Scheme A, 

Scheme B, 

Scheme C, 


773.000 

906.000 

1.514.000 


606.000 
741.000 


773,000 
1,602,000 
2.255.000 


064.000 
1.04O.000 
2.880.000 



In calculating the cubic contents of the islands, it was estimated that 
riprap would lie at an angle of 1 to 1; ordinary earth, at 1 to 5; and 
sand, at 1 to 10. The contours of the bottom of the river were takoi 
from soundings made in 1902 for the Commission on Charles River 
dam. There is no evidence that these have changed materially in that 
part of the river where it is proposed to set the island. The contours 
of the island have been kept reasonably low, but liigh enough to allow 
buildings, other than boat houses, to have basements and cellars which do 
not go below grade 12. The surface of the water in the basin at 
present is at grade 8. 



Items of Cost of Similar Work of Filling on the Basin, from Recent 

Contracts and Bids. 

Table No. 1. 

[Charles River Basin Commission. Contract No. 1, Dam and Lock. Total cost, t801,007J0. 
Holbrook, Cabot A Rollins Corporation were given the contract.] 



Item No. 6, additional ordinar>' earth. 180,000 cubic yards, at. 

Item No. 7, additional clean earth. 50,000 cubic yards, at, 

Item No. 8, additional sand and gravel, 160.000 cubic yards, at. 

Item No. 10, additional coartw gravel. 7,000 cubic yards, at. 
Item No. 11, broken stone or screened gravel, 5,700 cubic yards, at. 

Item No. 12. riprap of small stones. 4,600 tons, at, . 

Item No. 13, riprap of medium stones, 3,700 tons, at, . 

Item No. 14, riprap of large stones, 1,400 tons, at, . 



m 

J** 

O 



10 SI 

88 

41 

70 

1 85 

1 50 

200 

200 



go-* 



10 84 
40 
45 

75 
1 50 
1 50 
1 50 
1 50 
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Table No. 2. ■ • . 

iCharles River Basin Commission. Contract No. 44, Boston Marginal Conduit, Section 3, and 
Boston Embankment, Section 1. Coleman Bros, were Riven the contract.] 





• 

a 

a 

S 

• 

6 


Patrick Mc- 
Govern. 


Item No. 2, earth filling. Class A (ordinary earth), 
Item No. 3, earth filling, Class B (clean earth). 
Item No. 4, earth filling. Class C (sand and gravel), 


280,000 cubic yurds, at, . 
25,000 cubic yards, at, . 
55,000 cubic yards, at, . 


$0 27 
50 
50 


10 27 
45 
55 



Pece 17, Section 10. Permitted to take earth filling from above elevation 80 (grade-20). 



Tablb No. 3. 

kjhariei River Basin Commission. Contract No. 50, Boston Marginal Conduit, Section 4, and 

Boston Embankment, Section 2.] 





Holbrook. Cabot 
A Rollins Cor- 
poration. 


• 

M 

1 

i 


Item No. 1, earth filling, Class A (ordmary earth), 80,000 cubic yards, at, . 
Itom No. 2, earth filling. Class B (clean earth), 25.000 cubic srards, at. . 
Itom No. 3, earth filling, Class C (sand and gravel). 40,000 cubic yards, at, . 


10 40 
53 
88 


to 40 
60 
85 



The above items of unit cost have been taken as a basis for determin- 
ing the approximate cost of filling for the three schemes. The bulk 
of the filling required consists of "ordinary earth filling" (Class A), 
but a certain amount of " clean earth " (Class B) and sand and gravel 
(Class C) would also be used. The proportion of these different kinds 
of filling which would be required has been determined by averaging 
the quantities used in somewhat similar work on the basin, as given in 
the above tables. In calculating the cost per cubic yard, approximate 
averages of the prices given in the above three tables have been used, 
as follows : — 



Kind of Filung. 



Proportion of Total , Cost per 
Filling. I Cubic Yard. 



Ordinary earth (Claaa A), 
earth (Class B), . 
and gravel (Class C). 



11 parts, 
2 parts, 
5 parts. 



10 40] 
42 
54 



to 44 



10^ 

• • • * 

• • • * 

• • • • ■ 

•'Aii£lk>w£ince of 20' per cent, has then been added to these figures in 
piAking up the following estimates : — 

Approximate Cost of Each of the Three Schemes. 

Scheme A. — Total area, 773,000 square feet : — 

A small island for recreation purposes only, . . . $500,000 
(This figures to about 65 cents per square foot.) 
Scheme B. — Total area, 1,602,000 square feet : — 

A medium-sized island, with provision for recreation, 
and also for a site for the Institute of Technology or 

for other purposes, 850,000 

(This figures to about 53 cents per square foot.) 
Scheme C. — Total area, 2,255,000 square feet : — 

A larger island for recreation and for the Institute of 

Technology or other purposes, 1,250,000 

(This figures to about 55 cents per square foot.) 

Possibility of Further Reducing Estimated Cost. 

The cost of building one of these islands may be reduced below the 
sums estimated above. 

Material from the Riverbank subway, which is to be built in the 
embankment on the Boston side of the basin, could be readily and 
cheaply transported by water to the site of the island. 

Further, Mr. Guy C. Emerson, lately superintendent of streets of the 
city of Boston, estimated that the city could save about $46,000 a year 
in carting, if allowed to deposit ashes and other suitable waste material 
in the basin. He estimated the supply of such filling at 500 cnbie 
yards a day, and the savin j]f to the city at 30 cents per cubic yard; 
deducting for Sundays and holidays, this supply of filling would be 
about 153,000 cubic yards a year, which would supply the "earth 
filling" required as above, amounting to about 583,000 yards, in leas 
than four vears. 

ft 

The causeway across the island would reduce the bridge structure of 
Han-ard Bridge to two-thirds of the present length. The expense of 
reconstructing and maintaining the bridge would be proportionately 
lessened. 

Distribution of Cost. 

The terms upon which the institute, or other institutions, should be 
admitted to a particij)ation in this island scheme have not been worked 
out ; but it is evident, from the low figures of cost per square foot above 
given, that the new land thus created would be of greater value than 
the cost of making it. It would seem that an arrangement for the ulti- 
mate transfer of 1,000,000 square feet, for other purposes than recrea- 
tion, could be made, which would be very advantageous both to the 
purchasers and to the community. 
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Future Development op the Basin. 

Two excellent plans have been designed for the future development of 
a large island in the basin, one by Mr. R. A. Cram, architect, and one 
by Mr. A. A. Shurtleff, landscape architect; it may prove desirable to 
carry oat some such plan at some later time, and the scheme here out- 
lined would not be inconsistent with this idea. Both these schemes 
show a long island, set lengthwise in the basin and connected with the 
two shores by several bridges. In both these schemes a waterway 700 
feet wide is left on the Boston side of the basin, and one of 450 feet 
on the Cambridge side. These are the widths, respectively, of the 
Thames at Loudon and of the Seine at Paris. 

In the less ambitious scheme here presented, the width of the water- 
ways on the two sides of the island are the same as in the larger 
schemes above mentioned. Thus the small island now proposed, if a 
larger island were eventually built, might serve as a nucleus for it, and, 
in the mean time, the smaller island would furnish a pleasant break in 
an extremely wide and therefore somewhat uninteresting body of water. 

Similar Islands in Other Cities. 

There are many examples of similar islands set in mid-stream. 
Among those most famed for their beauty of effect are Rousseau's 
Island at Geneva, the picturesque planting at the end of the Pont Neuf 
at Paris, the Margareteninsel at Budapest, and the charming recreation 
island in the Moldau at Prague. The wooded causeway in the Alster 
basin at Hamburg is treated in very much the same manner as here 
proposed for islands to be placed in the basin. Another good example 
is Gk)at Island in the Niagara River. 

The above examples show that it is possible to make an island which 
would greatly enhance the beauty of the basin, and would help to keep 
Boston the most interesting and beautiful of American cities. 
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DRAFT OF ACT TO PROVIDE FOR REPORT UPON FURTHER 
DEVELOPMENT OF CHARLES RIVER BASIN. 



An Act to provide for a Report by the Metropolitan Park Coic- 

MISSION UPON the FURTHER DEVELOPMENT OF THE ChABLES RiVEB 

Basin and Embankment to provide Adequate Facilitibs fob 
Public Recreation and Sport and other Desirable Uses and 
to make the same more accessible. 

Be it enacted, etc., as follows: 

1 Section 1. The metropolitan park commission is hereby directed 

2 to investigate the feasibility and desirability of providing for the 

3 further development and utilization of the Charles river basin, in- 

4 eluding the embankment and dam, in order to provide adequate 

5 facilities for public recreation and sport and such other uses as may 

6 appear advisable, by an island or islands within the basin, or some 

7 further development of the shores, and by making the same more 

8 accessible by an improved approach to the driveway along the east- 

9 erly portion of the embankment, and to report in print to this 

10 general court, on or before the first day of December, nineteen hun- 

11 dred and eleven, the result of such investigations, with such plans 

12 and estimates as said commission deems necessary for the purpose. 

1 Section 2. Said commission may expend out of the metropoli- 

2 tan parks maintenance fund a sum not exceeding ^\e thousand dol- 

3 lars for the purpose of carrying out the provisions of this act. 

1 Section 3. This act shall take effect upon its passage. 
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DRAFT OF OLD COLONY BOULEVARD-HIGHWAY ACT. 



An Act to authorize the Metropolitan Park Commission to 
ACQUIRE Land for and to maintain a Parkway from a Point 

AT OR near the CROSSING OF COLUMBIA ROAD AND THE NeW YORK, 

New Haven and Hartford Railroad to a Point near Neponset 
Bridge in Boston, and from a Point in Quincy near Neponset 
Bridge to Land held by said Commission in Atlantic in the 
City of Quincy as an Approach to Quincy Shore Reservation. 

Be it enacted etc, as follows : 

1 Section 1. The metropolitan park commission is hereby author- 

2 ized to acquire, in fee or otherwise, lands and rights in lands for the 

3 purpose of a parkway connection extending from a point at or near 

4 the crossing of Columbia road and the New York, New Haven and 

5 Hartford railroad location to a point at or near Neponset bridge 

6 in Boston, and from a point at or near Neponset bridge in the city 

7 of Quincy to land held by said commission at Atlantic in said city of 

8 Quincy and forming an approach to Quincy shore reservation. In 

9 carrying out the requirements of this act said commission shall, so 

10 far as feasible, take such lands and rights in lands, whether in pub- 

11 lie or private ownership, as will enable the said commission to pro- 

12 vide facilities for highway or street as well as parkway travel and 

13 traffic along or in the neighborhood of the route selected by the 

14 commission. Between the point where said Columbia road crosses 

15 the New York, New Haven and Hartford railroad location and 

16 Saviu Hill street said commission shall leave opportunity for rail- 

17 road connection across' the land acquired hereunder by a spur track 

18 or tracks from the New York, New Haven and Hartford railroad 

19 location to the land on the east of the route selected by the commis- 

20 sion; and in the taking by eminent domain of lands hereunder said 

21 commission, if it deems desirable, may also make, for the benefit of 

22 the owners of said land on the east of said route, exceptions or 

23 reservations of the right to construct and maintain spur railroad 

24 tracks across the land so taken to and from said land on the east 

25 and said New York, New Haven and Hartford railroad location, 

26 and said commission may also gn'ant and convey such rights in such 

27 cases and on such terms and considerations as it deems wise. For 

28 the purposes set forth in this act said commission may exercise all 

29 the powers conferred upon it by chapter four hundred and seven 



106 

30 of the acts of the year eighteen hundred and ninety>three, chapter 

31 two hundred and eighty-eight of the acts of the year eighteen hun- 

32 dred and ninety-four and all other acts in addition thereto or in 

33 amendment thereof, and may expend the sum of dol- 

34 lars. 

1 Section 2. To meet the expenditures made under authority of 

2 this act, the treasurer and receiver-general, with the approval of 

3 the governor and council, shall issue scrip or certificates of indeht- 

4 edness, bearing interest at a rate not exceeding four per cent, per 

5 annum, to the said amount of dollars, as an addition 

6 to the Metropolitan Parks Loan, Series Two, at such times and in 

7 such sums as the said conmoission shall certify to him to be neees- 

8 sary to meet the liabilities incurred by said conunission onder this 

9 act, and shall add to the existing sinking fund to provide for 

10 the payment of the same. Such scrip or certificates of indebted- 

11 ness shall be issued and additions to said sihklng fund shall be 

12 assessed and collected in accordance with the provisions of sections 

13 eight, ten and eleven of said chapter two hundred and eighty-eight, 

14 and in accordance with the provisions of chapter two hondred and 

15 eighty-three of the acts of the year eighteen hundred and ninety-five 

16 and of chapter four hundred and nineteen of the acts of the year 

17 eighteen hundred and ninety-nine. 

1 Section 3. This act shall take effect upon its passage. 
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DRAFT OF CAMBRIDGE-SOMERVILLE BOULEVARD-HIGH- 
WAY ACT. 



An Act to authorize the Metropolitan Park Commission to 

ACQUIRE, construct AND MAINTAIN A PaRKWAY AND TRAFFIC ROAD 

Connection between Wellington Bridge in the City of Som- 

ERVILLE and A PoiNT ON MASSACHUSETTS AVENUE IN THE CiTY 

OF Cambridge in the Vicinity of Harvard Bridge. 
Be it enacted, etc., as follows: 

1 Section 1. The metropolitan park commission is hereby author- 

2 ized to acquire, in fee or otherwise, lands and rights in lands for, 

3 and to construct and maintain, a parkway and traffic road connec- 

4 tion extending from a point at or near Wellington bridge in Somer- 

5 yille to a point on Massachusetts avenue in Cambridge in the vicinity 

6 of Harvard bridge. Said connection may be made, if said com- 

7 mission shall deem advisable, by the taking, adaptation and im- 

8 provement of existing streets and parkways along the route selected 

9 by said commission. For the purposes set forth in this act said 

10 commission may exercise all the powers conferred upon it by chap- 

11 ter four hundred and seven of the acts of the year eighteen hundred 

12 and ninety-three, chapter two hundred and eighty-eight of the acts 

13 of the year eighteen hundred and ninety-four, and all other acts in 

14 addition thereto or in amendment thereof, and may expend the sum 

15 of dollars. 

1 Section 2. To meet the expenditures made under authority of 

2 this act, the treasurer and receiver-general, with the approval of the 

3 governor and council, shall issue scrip or certificates of indebtedness, 

4 bearing interest at a rate not exceeding four per cent per annum, 

5 to the said amount of dollars, as an addition to the 

6 Metropolitan Parks Loan, Series Two, at such times and in such 

7 sums as the said commission shall certify to him to be necessary to 

8 meet the liabilities incurred by said commission under this act, 

9 and shall add to the existing sinking fund to provide for the 

10 pa\Tiient of the same. Such scrip or certificates of indebtedness 

11 shall be issued and additions to said sinking fund shall be assessed 

12 and collected in accordance with the provisions of sections eight, 

13 ten and eleven of said chapter two hundred and eighty-eight, and 

14 in accordance with the provisions of chapter two hundred and 

15 eighty-three of the acts of the year eighteen hundred and ninety-five 

16 and of chapter four hundred and nineteen of the acts of the year 

17 eighteen hundred and ninety-nine. 

1 Section 3. This act shall take effect upon its passage. 
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REPORT ON CONNECTION BETWEEN LOWELL STREET 

AND CAUSEWAY STREET. 

Dbcbmbbb 16, 1010. 

Hon. George G. Crocker, Chairman, Joint Board on Metropolitan 
Improvements, 14 Beacon Street, Boston, Mass. 

Dear Sir : — Following your instructions, I have studied the problem 
of an adequate traffic road connection between the Charles River dam 
and the main thoroughfares of the city. Such a connection can be 
made most conveniently by following Lowell Street (at its present 
width of 60 feet) to Minot Street, and thence by a short and favorable 
diagonal of 500 feet, largely under the proposed tracks of the Boston 
Elevated Railroad, to Leverett Street. Upon this line a street of 71 
feet 6 inches width (shown in Scheme No. 1 and Section No. 1) could 
be provided under and adjoining the Elevated structure, without radi- 
cally disturbing the locations already planned for its supports. By 
relocating six of these cross-girders, however, a 60-foot street (shown 
in Scheme No. 2, Section No. 2, and requiring the taking of 2,000 square 
feet less land) could be provided, which would comfortably accom- 
modate four lines of heavy street traffic, including two lines of electric 
cars and two lines of 10-foot sidewalk. The positions of thfe elevated 
structure supports required by this narrower scheme would be evidently 
more favorable to the use of the street for vehicular traffic than those 
of the wider project. 

Sheet No. 3 shows the relations of both schemes to the property lines 
of the vicinity and to the latest plans of the Boston Elevated Railway 
Company. The accompanying table of land areas and assessed valua- 
tions clearly indicates other conditions of the two solutions of the 
j)roblem. 

Very truly youi*s, 

ARTHUR A. SHURTLEFF. 

Note. — The land areas and assessed valuations given in the tables 
submitted by Mr. Shui'tleflf, when summarized, are as follows : — 

For 60-foot Headway. Sq. Ft. 

Area of Boston Elevated land to be used, 16,428 

Area of private land to be acquired, 2,990 



Total, 19,418 

Assessed value of private lands and buildings, .... $52,557 
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For 7 1,5- foot Roadway. Sq. Ft. 

Area of Boston Elevated land to be used, 18,686 

Area of private land to be used, 3,563 



Total, 22,149 

Assessed value of private land and buildings, .... $58,819 
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PLAN FOR THE EXTENSION OF NORTHERN AVENUE, BOS- 
TON, ESTABLISHING A NEW TRAFFIC THOROUGHFARE 
AND A LOCATION FOR A TUNNEL BETWEEN THE NORTH 
AND SOUTH TERMINALS. 



Revised Estiuatks bt Lbbub C. Wead, Notsmbbb, 1910, Supplemental to Rxpoi 

DATED Sept. 13. 1909, and Nov. 3, 1909. 



In former reports the areas and assessed values were taken from the 
valuations of 1908. In the valuations for 1910 some changes have been 
made, both in areas and in valuations. Some changes have also been 
made in the estimates of the areas included in the new street lines. This 
accounts for the difference between the figures here used and those nsed 
in former reports. 

The questions now submitted are: what would 1)e the land damages 
for the taking of sufficient areas, first, to construct the road under exist- 
ing law, which allows the taking of remnants of estates portions of 
which only are required, "if the remnant left after taking such part 
would from its size or shape be unsuitable for the erection of suitable 
and appropriate buildings, and if public convenience and necessity re- 
quire such taking; '' and second, if the taking should include also such 
estates as would be advisable for use in connection with remnants to 
secure a proper development of the property abutting on the new 
thoroughfare. 

A tabulation of all the estates affected, portions of which are required 
for the thoroughfare, shows a total of 158 estates, having an area of 
405,900 square feet, assessed for $5,703,60u, with buildings assessed for 
$2,205,000, making a total assessed value of $7,908,600; that is, the 
land is assessed for an average of $14.05 per square foot, against the 
former estimate of $13.69, — an increase of $0.36 a foot ; the buildings 
for $5.43, as compared with $5.42 in 1908; making a total average 
assessment of $19.48, as compared with $19.11 per foot in 1908, being 
an increase of $0.37 per square foot. 

In the former estimates it was assumed that these properties could 
be purchased for 25 per cent, in excess of the assessor's valuations ; and, 
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In estimatiug on the cost of land required for such a taking, the 
schedule used in the supplemental report of Nov. 3, 1909, has been 
revised. It would be necessary to take the entire area included in the 
158 estates mentioned, in answer to the first question; that is, 405,900 
square feet, with the estimated cost of $9,885,750, and, in addition 
thereto, 121 estates having an area of 223,664 square feet, assessed for 
$2,635,600, and including buildings assessed for $872,500, making a 
total assessment of $3,508,100. Adding 25 per cent, to this valuation, as 
before, would make the additional cost $4,385,125^ making the total cost 
of land purchased $14,270,875. 

The total area taken would be 629,564 square feet, with an average 
estimated cost for land and buildings of $22.67. Deducting fnmi the 
total area the amount required for the street (212,426 square feet), 
there would remain for sale or other disposition 417,138 square feet, 
which should have an average selling value of not less than $25 per 
square foot, amounting to $10,428,450. Deducting this from the total 
estimated cost ($14,270,875) would leave as the net cost of land required 
for the street $3,842,425. 

In the foregoing estimates no account has been made of the question 
of interest on the cost of land to be taken, nor of the probable require- 
ments for providing streets to afford rear entrances to the estates abut- 
ting on the new thoroughfare, as discussed in the report of Nov. 3, 1909. 
Neither has any special account been made of the value of the buildings 
which would remain on the remnants to be sold after the building of the 
street, the valuations placed upon these remnants and upon the proper- 
ties taken for re-sale being approximately sufficient to cover the values 
of the buildings remaining. It is assumed that the abutting estates 
would be sufficiently increased in value to make up for any loss of area 
in consequence of the construction of the proposed additional streets 
in the rear of the properties fronting on the new thoroughfare. No 
account is taken in this report of the cost of the widening of Cross 
Street at the entrance to Haymarket Square or of the short street on the 
other side between Canal and Merrimac streets, as proposed in the 
report of Nov. 3, 1909. 

The areas taken for the several purposes are indicated on the accom- 
))anying blue print, which was made from the plans submitted with the 
previous reports; the areas to be included in the streets colored red, 
those of the remnants under Plan 2 in yelloxcy those of the additional 
remnants under Plan 1 in hlnCj and those of the independent estates 
under Plan 3 in green. 

The areas and amounts involved in the three plans above described 
are as follows : — 
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Area 

Taken 
(Square 
Feet). 


Value. 


Area 

used 

(Square 

Feet). 


Remkakts pob 

Sals. 




Plans. 


Area 

(Square 
Feet). 


Value. 


Net Cost. 


SeooDd plan: — 
Taking required areas and 
remnants not suitable for 
independent use, 


200.700 


18,007.450 


212.420 


48.274 


11.130.100 


15.377.800 


First plan: — 
Taking entire estates, 

Third plan: — 
Taking adjoining estates to 
provide suitable areas for 
development, . 


406.M0 
223.064 


19,885,750 
4.385.125 


212,420 


193.474 
223.004 


14.830.850 
5.591.000 


15.048.900 


Totals, third plan, 


629.M4 


$14,270,875 


212.420 


417.138 


110.428.450 


$3,842,425 



The schedules from which the foregoing figures are taken will be 
available for examination if desired. 



Respectfully submitted. 



LESLIE C. WEAD. 



Boston, Nov. 4, 1910. 
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DRAFT OF ACT TO PROVIDE FOR A SYSTEM OF METRO- 
POLITAN HIGHWAYS. 



An Act to provide for an Adequate and Convenient System or 

Metropolitan Highways. 

Be it enacted, etc., as follows: 

1 Section 1. The board of commissioners, constituted 

2 mider and by virtue of chapter of the acts of the year 

3 , is hereby directed to investigate and study a method 

4 of securing an adequate and convenient system of important high- 

5 ways in and about Boston by such alterations and extensions of the 

6 principal existing highways of the metropolitan district and the 

7 creation of such additional highways as might together form sndi 

8 a system. Said board shall prepare a plan indicating the existing 

9 highways which in the opinion of said board should be classed 88 

10 metropolitan highways^ and also indicating the lines along whidi 

11 such highways should be extended and new highways created in 

12 order to form a complete system of metropolitan highways. Said 

13 board shall report in print to the next general court on or before 

14 the second Monday in January the result of its investigations and 

15 studies and its recommendations in connection therewith, and shall 

16 submit with its report said plan of a system of metropolitan high- 

17 ways and such other maps, plans and illustrations as said board may 

18 deem necessary. 

1 Section 2. For the purpose of carrying out the requirements of 

2 this act said board may employ such engineers and other experts and 

3 assistants as it may deem necessary, and may expend a sum not 

4 exceeding dollars, to be paid from the treasury of the 

5 Commonwealth. 

1 Section 3. This act shall take effect upon its passage. 
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DRAFT OF AN ACT TO PROVIDE FOR THE CONSTRUCTION 
OF A TUNNEL BETWEEN THE NORTH AND SOUTH 
STATIONS. 



An Act to provide for the Construction op a Railroad Tunnel 
through the city of boston for a connection between the 
Tracks of the Boston and Maine Railroad and those of the 
New York^ New Haven and Hartford Railroad Company. 

Be it enacted, etc., as follows: 

1 Section 1. The Boston and Maine railroad and the New York, 

2 New Haven and Hartford railroad company, hereinafter called the 

3 companies, which term shaU be deemed to include their successors 

4 and assigns, or either company, as the case may be, but shall not 

5 include any construction company, may construct, maintain and op- 

6 erate a tunnel for four or more tracks, for the conveyance of pas- 

7 sengers and freight between said railroad systems, together with 

8 approaches, entrances, connections at grade with the tracks of said 

9 companies, stations, elevators, inclines and other appurtenances 

10 thereto, such tunnel with its appurtenances being hereinafter called 

11 the tunnel. 

1 Section 2. The expense of the construction, maintenance and 

2 operation of said tunnel and the ownership thereof shall be equally 

3 divided between said companies, unless they shall otherwise mutually 

4 agree, with the approval of the board of railroad commissioners, 

5 hereinafter called the board. For the purposes of taxation the tun- 

6 nel shall be considered as real estate belonging to the companies 

7 within the city of Boston, and, in proportion to their respective 

8 net expenditures therefor, shall be assessed to them respectively as 

9 of a total value equal to its net cost up to that year as determined 
10 by the board. 

1 Section 3. The route shall be subject to the approval of the 

2 members of the board of railroad commissioners and of the Boston 

3 transit commission, sitting jointly, and hereinafter called the double 
4 .conounission, and of the mayor of the city of Boston; and the grades, 

5 sections and the method of construction shall be subject to the ap- 

6 proval of said double commission. 
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1 Section 4. The Boston transit commission shaU immediately 

2 after the acceptance of this act make such preliminary investiga- 

3 tionsy surveys and plans as it deems necessary, and for this purpose 

4 may, and said companies, with the consent of said Boston transit 

5 commission, may, enter upon any lands so far as is deemed necessary 

6 to make such preliminary investigations, surveys and plans, and 

7 may place and maintain marks, make borings and excavations and 

8 do all other acts necessary therefor. Said Boston transit commi»- 

9 sion may expend such sums as it deems necessary therefor, which 

10 shall be paid by said companies and shall be included in and form 

11 a part of the cost of said tunnel. 

1 Section 5. The companies, before beginning the work of con- 

2 struction, and within two years from the passage of this act, shall 

3 cause to be prepared a plan showing the proposed route and grades 

4 of the tunnel and the general form and method of its construction 

5 and the location of the proposed tracks and connections; and no 

6 work of construction shall be begun until such plan has been ap- 

7 proved by said double commission, and a copy thereof filed in the 

8 office of the engineer of the city of Boston and in the office of the 

9 Boston transit commission. Any such plan may be amended or 

10 altered at any time by a new plan approved by said double com- 

11 mission and filed as aforesaid. 

1 Section 6. The companies, for the purposes of this act, may 

2 use existing public ways without compensation therefor, and may 

3 take lands, including the buildings thereon, and easements, estates 

4 and rights in land, including the right to go under the surface 

5 thereof, or through or imder buildings or parts of buildings thereon; 

6 and such takings in fee, perpetuity or for any less estate, may be 

7 made whether the lands taken or otherwise affected are held imder 

8 or by title derived by eminent domain or otherwise; and the taking 

9 or purchase of any easement or other estate or right in a given 

10 parcel of real estate, whether such parcel consists of unimproved 

11 land, or of land and buildings, may be confined to portions or sec- 

12 tions of such parcel fixed by planes or other surfaces of division 

13 below or above or on the level of the ground, and in such case no 

14 taking need be made of other parts or sections thereof, except such 

15 easements therein, if any, as the companies may deem necessary. 

16 Nothing herein contained shall authorize, except by purchase, the 

17 acquisition of property of any other railroad or any street railway 

18 company. No taking of any land or rights therein of the Boston 

19 terminal company, or agreement with said company in relation 

20 thereto, shall be made unless the approval of the board has been 

21 first obtained. 
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3 removal or relocation of any surface tracks, or of any conduits, 

4 pipes, wires, poles or other property of any person or corporatioD, 

5 which the companies deem to interfere with the construction or 

6 operation of the tunnel, and at the same time shall if desired 

7 grant new locations for any such structures previously having 

8 locations. Such order of removal, to the extent specified thereiD, 

9 shall be deemed a revocation of the former right or license 

10 to maintain such surface tracks, conduits, wires, pipes, poles 

11 or other property, and the owner of any such structures in 

12 public ways or lands shall comply with such order. If the 

13 owner shall fail to comply with such order within a reason- 

14 able time, to be fixed therein, the companies may remove such 

15 surface tracks, conduits, wires, poles or other property, and may 

16 relocate and reconstruct the same. In either case the cost of such 

17 removal, relocation and reconstruction shall be paid by the compa- 

18 nies. Any gas or electric lighting company shall shut off the gas 

19 or current from any pipes or wires affected by any action done 

20 hereunder when and so far as may be necessary to avoid the escape 

21 or explosion of gas or other public danger. The companies shall 

22 not remove or interfere with the property of the city of Boston or 

23 other public property unless the Boston transit commission certifies 

24 that such action is necessary for the proper conduct of the work: 

25 and in such case the work of removing, altering, relocating and 

26 reconstructing shall be done by the authorized public officials, and 

27 the companies shall pay the cost thereof; or if such officials so elect, 
2S such work may be done by the companies under such supervision 

29 and control as such officials with the approval of the Boston transit 

30 commission may see fit to exercise. Tn any event such public prop- 
,31 erty shall be restored so soon as practicable to a condition as ser- 

32 viceal)le and durable as it was in before the work was begun. The 

33 companies shall comply with all rules, regulations and ordinances 

34 of the citv relating to the obstruction of or exc^avation in anv wavs 

35 or public lands so far as the same, in the opinion of the Boston 

36 transit commission, may be consistent with the proper conduct of 

37 the work. 

1 Sectiox 11. Work done under this act, in or under any public 

2 way in the city, shall be conducted, so far as practicable, in such 

3 manner as to leave such way, or a reasonable part thereof, open for 

4 travel between the hours of seven in the forenoon and six in the 

5 afternoon of each secular day, except public holidays. 

1 Secttiox 12. Any person or corporation using or authorized to 

2 use wires along the route of the tunnel may place the same therein 

3 in such manner and upon such conditions and terms as to compen- 

4 sat ion or otherwise as may be agreed upon with the companies and 
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6 which shall not indude rolling stock, but shall include interest at 

7 three per cent, each year on sums expended for construction from 

8 the time of expenditure to the time of the opening for use, together 

9 with simple interest at six per cent, each year on said net cost from 

10 the opening for use to the date of purchase, deducting, however, 

11 dividends and interest paid after such opening for use upon stoek 

12 or bonds issued to meet the net cost as above but without interest 

13 thereon, and also deducting any amounts received from the sale or 

14 rental of property acquired for such tunnel as provided in this act, 

15 the title to such tunnel, and all rights and interests therein, shall 

16 vest exclusively in the commonwealth, and thereafter such tunnel 

17 may be leased to one or more railroad corporations organized under 

18 the laws of the commonwealth for such term as the board may 

19 determine, at a rental equal to four and one-half per cent, on the 

20 purchase price, the other provisions of the lease being such as the 

21 board may deem reasonable. This right of acquisition shall be in 

22 addition and subject to the rights of the commonwealth under gen- 

23 eral laws. 

1 Section 18. The supreme judicial or the superior court, upon 

2 application of the companies or any other party in interest, may by 

3 any appropriate process enforce, or prevent violation of, the pro- 

4 visions of this act. 

1 Section 19. This act shall take effect, if accepted by the com- 

2 panics, within one year from its passage, and when so accepted it 

3 shall be the duty of the companies to proceed with diligence in pre- 

4 paring for and carrying on the work of construction, to the end that 

5 the tunnel may be opened for use within five years from the date of 

6 the approval of the original plan required by section five. If the 

7 construction herein provided for is delayed by litigation, unforeseen 

8 casualty or other cause, the companies may apply to the board 

9 for extension of the time therefor; and the board, upon such notice 

10 as it may deem necessary and upon hearing thereon, may determine 

11 what extension of time may reasonably be allowed for the comple- 

12 tion of said construction, and such further time shall thereupon be 

13 allowed therefor. 
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The investigation of the traffic conditions of the New York, New Haven 
& Hartford and the Boston & Maine railroads has been completed by Mr. 
A. B. Corthell, consulting engineer, to whom the task was assigned, whidi 
included a study of the train service upon some twenty through lines and 
branch lines, together with analyses of the number and direction of traiiis 
operated, train schedules, tonnage, speed and terminal conditions. 

To Mr. W. S. Murray, electrical engineer, was assigned the task of 
analyzing the traffic data and the preparation of estimates of the cost of 
the necessary power houses, overload equipment, tracks, and of the elec- 
tric engines and multiple unit equipment required to replace the present 
steam engines and passenger cars. 

The results of these investigations are substantially comprised in vari- 
ous maps, diagrams and charts appended to this report, as follows: — 

A map showing in heavy lines the portions of the railroads included 
within the proposed electric zone, also the number of tracks and the 
number of trains operated over same within twenty-four hours, as com- 
piled from the summer time table of 1910. 

Diagram 1 shows the number of trains in and out of the North and 
South Stations each half hour, and illustrates the relative amount of 
traffic in each direction at different hours of the day. 

As a matter of interest, the number of passengers in and out of the two 
stations, together with similar data for the Grand Central Station at 
New York for the past ten years, is added. 

The curve of future growth may be approximated by extending the 
curves on this diagram. 

Diagram 2 shows curves of train weights, including motors, moving 
each period of ten minutes throughout the day of twenty-four hours on 
the New York, New Haven & Hartford Railroad for each district, and a 
curve of totals for all districts within the electric zone. 

Diagram 3 shows similar data for the Boston & Maine Railroad for 
each division, and totals for all divisions within the electric zone. 

Diagram 4 shows the combined totals for both the New York, New 
Haven & Hartford Railroad and the Boston & Maine Railroad, also the 
train weights upon which the estimated power-house requirements are 
based. 

Equipment estimates sliowing the amount of electrical equipment 
necessary to cover the service between Boston and the suburban term- 
inals. These estimates show both the number of electric engines required 
to perform all service, or, as an alternative, the number of electric en- 
gines required for the operation of through trains only, and the number 
of motor and trailer cars operating in multiple unit service required to 
replace the present trains terminating within the electric zone. 

A statement showing the number of steam and electric engines or equiv- 
alent multiple unit cars at all suburban termini, for which it is necessary 
to provide electric or steam engine facilities, also the capacity of the fadil- 
ities now in existence at each point, together with estimates of cost. 
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power houses is required for freight operation, and similarly the over- 
head track equipment serves equally well for both passenger and freight 
traffic; which makes it practicable to extend electric operation to include 
all classes of service at the cost of only the additional engines and the 
equipment of yard trackage required for freight service. 

It therefore seems quite safe to conclude that no general substitution 
of electric for steam traction should be made unless the substitution is 
complete, including passenger and freight operation and yard switching 
in addition; and also that in making such substitution the operation 
should be extended to include the full length of run or engine district, in 
order to avoid the uneconomical subdivision of the present "train runs," 
together with the added expense and delays incident to intermediate engine 
transfer stations. 

The extension of the estimates, as given above, to include the very 
much larger expenditures required to cover the inclusion of freight ser- 
vice and yard switching, together with the probable enlargement of the 
limits of the electric zone, is not possible at this time, as the data for 
such estimates are not at present available, but it is certain that the 
revised and completed totals will be of the most imposing magnitude. 

The electrification of the Boston suburban district would release a 
large number of steam engines and passenger coaches, which should prop- 
erly be credited to the construction estimate; but, as there is no apparent 
opportunity for the utilization of so large an amount of equipment of this 
special type, and as its value for re-sale would be so doubtful, it is not 
practicable to assign values to this item. 

It should also be noted that no account has been taken of the profound 
changes affecting terminal conditions and methods of operation, which 
would be introduced if the proposed connection between the North and 
South Stations at Boston is constructed; and, if there is any reasonable 
probability of such construction being undertaken in the near future, the 
installation of an elaborate and costly electric system at the present 
terminals could not be reasonably considered. 

In general, it would seem altogether more practicable to at first restrict 
the substitution of electricity for steam to a few of the more important 
routes, subsequently extending the system as rapidly as consistent with 
the financial conditions and the public needs. 

Respectfully submitted, 

E. H. McHenry, 
Vice-President. 
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NEW YORK, NEW HAVEN <& HARTFORD RAILROAD. 

Equipment Estimate. 

Statement ahomng the Amount of Electric Equipment necessary to cover the 
Service between Boston, Campdlo, Cohassety South BraintreCj Readmlle, 
Dedkam, Mattapan and Needham Junction, and the Number of Steam 
Loc43fmotives which can be released; also, the Number of Coaches, by the 
Use of Multiple Unit Equipment. 

Number of electric engines required to perform all service, 64 

Time-table miles, 6,777.63 

Total mileage, including deadheading and helping, . 7,431 . 88 



Number of electric engines reciuired to run trains coming from 
and going to. points beyond electric zone, .... 

Time-table miles, 

Total mileage, including deadheading, 

Multiple unit equipment required to perform balance of 
service: — 
Motors, 
Trailers, 

Time-table miles. 

Car miles made by motors, 

Car miles made by trailers, 

Number of steam engines which can be released, 

Number of coaches released under this proposition, 



40 
3,966.56 
4,737.76 



58 

67 

2,821.07 

3,978.00 

6,430.00 

53 
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BOSTON & MAINE RAILROAD. 

Equipment Estimate. 

Statement showing the Amount of Electric Equipment necessary to cover the 
Service between Boston, Swampscott, Wakefield Junction, Wilmington, 
Lexington, Wayland and Waltham, and the Number of Steam Loco- 
motives which can be released; also, the Number of Coaches, by the 
Use of Multiple Unit Equipment. 

Passenger service: — 

Number of locomotives required, 98 

Number of^team locomotives which can be released by substitution 

of electric locomotives, 35 

Number of electric locomotives required for switching service at 

passenger terminal, 17 

Switching engines released at passenger terminal by reason of 

electrification, 17 

Time-table engine mileage, 7,853 

Total engine mileage, including deadheading and helping, 9,854 
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Multiple unit equipment: — 
Number of electric engines required to run trains coming from 

and going to points beyond electric zone, 54 

Time-table engine mileage, 4,792 

Total mileage, including deadheading, . * . 5,370 

Multiple umt equipment required to perform the service entirely 

within electric zone: — 

Number of motors and trailers, assuming that one motor 

car will handle 3 trailers, seating capacity 75 each, 227 

Time-table mileage, 2,715 

Car miles made by motor cars, 2,715 

Car miles made by trailers, 8,145 

Number of steam engines which can be released under multiple 

unit system, 31 

Number of coaches which can be released under multiple unit 

system, 227 



Table I. — Showing Steam and Electric Locomotive and Multiple Unit 
Stalls required in Metropolitan Electrification District, 





steam 
Engine 
Stalls 
with 
Electrifi- 
cation. 


Electric 
Locomo- 
tive 
stalls. 


Multiple 

Unit 

Stalls. 


Steam 
Encine 

Stalls 
now in 

Use. 


Coet. 


Boston, 


- 


11 


12 


47 


169.000 


Campello, . 








6 


5 


2 


2 


45.000 


Cohasset, 








2 


4 


13 


6 


51.000 


South Braintree, 








2 


6 


8 


5 


42.000 


Readville, . 








22 


13 


6 


3 


171.000 


Dedham, 








- 


- 


6 


11 


18.000 


Mattapan, . 








- 


- 


12 


5 


36,000 


Needham Junction, 








2 


1 


- 


3 


3,000 


Boston, 








- 


32 


30 


96 


186,000 


Swampsoott, 








25 


5 


15 


- 


210,000 


Wakefield. . 








25 


7 


18 


- 


225,000 


Wilminj(ton, 








6 


5 


25 


4 

• 


102,000 


Lexington. . 






1 


3 


15 


2 


54,000 


Walt ham, . 






18 


8 


29 


9 


165.000 


Way land. 






2 


3 


8 


1 


39.000 


Total cost. 


. 


. 


• • • 


. 


11,417,000 
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SuMMATED Costs of Boston Metropolitan Electrification District, 
New York, New Haven & Hartford Railroad. 

(1) Power house (27,500) k. w. (based on average peak), $2,750,000 00 

(2) Transmission lines and overhead contact system: — 

13.43 miles four-track, at $40,000 

per mile, $536,000 

52.58 miles two-track, at $20,000 

per mile, 1,051,600 

17.71 miles one-track, at $7,000 

per mile, 123,970 

61 . 14 miles yard track, at $4,000 

per mile, 244,560 

1,956,130 00 

(3) Suburban terminal shops and inspection facilities, . 435,000 00 

(4) Heavy repair shops (based on percentage of equip- 

ment), 172,000 00 

(5) Electric locomotives : — 

Light passenger type, 48, at 
$40,000 each, .... $1,920,000 

Heavy passenger tjrpe, 21, at $45,- 

000 each, 945,000 

2,865,000 00 

(6) Spare parts for electric locomotives (based on 5 per 

cent, of Item 5), 143,250 00 

(7) Multiple unit motor cars: — 

100, at $30,000 each, 3,000,000 00 

(8) Multiple unit train cars: — 

116, at $13,300 each, 1,542,800 00 

(9) Spare parts for multiple unit cars (based on 2J per 

cent, of Items 7, 8), 113,570 00 

(10) Signalling (automatic block), 885,000 00 

$13,862,750 00 

Summated Costs of Boston Metropolitan Electrification District, 

Boston & Maine Railroad. 

(1) Power house (32,500 k. w.) (based on average peak), $3,250,000 00 

(2) Transmission lines and overhead contact system : — 

2 . 03 miles four-track, at $40,000 

per mile, $81,200 

75.49 miles two-track, at $20,000 

per mile, 1,509,800 

14.73 miles one-track, at $7,000 

permile, 103,110 

50.06 miles yard track, at $4,000 

permile, 200,000 

1,894,110 00 
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(3) Suburban terminal shops and inspection facilities, . $982,000 00 

(4) Heavy repair shops (based on percentage of equip- 

ment), 228,000 00 

(5) Electric locomotives: — 

Light passenger type, 65, at $40,- 
000 each, $2,600,000 

Heavy passenger type, 28, at $45,- 

000 each, 1,260,000 

3,860,000 00 

(6) Spare parts for electric locomotives (based on 5 per 

cent, of Item 5), 193,000 00 

(7) Multiple unit motor cars: — 

132, at $30,000 each, 3,960,000 00 

(8) Multiple unit trail cars: — 

261, at $13,300 each, 3,471,300 00 

(9) Spare parts for multiple unit cars (based on 2) per 

cent, of Items 7, 8), 185,782 00 

(10) Signalhng (automatic block), ...... 865,000 00 



$18,889,192 00 



Appendix. — Summated Costs of Boston Metropolitan Elbctri- 

FiCATioN District. 

(1) Power house, 

(2) Transmission lines and overhead contact system, 

(3) Suburban terminal shops and inspection facilities, 

(4) Heavy repair shops, 

(5) Electric locomotives, 

(6) Spare parts for electric locomotives, 

(7) Multiple unit motor cars, 

(8) Multiple unit trail cars, . 

(9) Spare parts for multiple unit cars, 
(10) Signalling, 



$6,000,000 00 
3,850,240 00 
1,417,000 00 

400,000 00 
6,725,000 00 

336,250 00 
6,960,000 00 
5,014,100 00 

299,352 00 
1,750,000 00 



$32,751,942 00 



I 



. > 



•, 



I ' 



132 

of Boston; and the purpose, therefore, would not be accomplished with- 
out considering the electrification of the freight engines employed in hand- 
ling freight upon these particular sidings and yards. 

The track mileage involved in the above electrification is substantially 
as follows: — 

Miles. 

Boston to South Framingham, four tracks, .83.60 

Highland circuit, two tracks, 19.78 

Yards and sidings, 25.00 

Total, 128.38 

Particular attention is called to the fact that no studies are submitted 
for the electrification of the South Terminal. It has been assumed that 
that company would submit the result of its own studies. The result, 
however, must be added to the Boston & Albany Railroad reix)rt, as the 
latter company will doubtless have to bear its proportion of the addi- 
tional capital and operating expenses involved. 

Track and Station Changes, — In making studies involving the elec- 
trification of the foregoing tracks, it has been deemed wise to assume that 
certain changes would first be made in the main track and station arrange- 
ments: — 

(1) By continuing the four tracks from Trinity Place to connection 
with the South Station, where there arc now three tracks. 

(2) To arrange the four-track main line for right-hand operation, so 
that the two southerly tracks will both be operated eastbound, and the 
two northerly tracks westbound. 

As you are aware, the adjacent tracks now operate in opposite direc- 
tions, having been primarily so arranged for the Newton circuit. 

The above rearrangement will place all local trains upon the outside 
tracks, and the high-speed trains on the inside tracks, and thus make it 
unnecessary for passengers to alight from trains upon tracks which are 
under operation, which might be quite undesirable for a material increase 
in traffic, as well as on account of the numerous electrical appliances 
which would be introduced in the track structure. 

This change in the method of operating the tracks will of course neces- 
sitate some changes in the station buildings, platforms, overhead bridges, 
subways, etc. These changes are so intimately associated with the 
studies that they cannot be ignored, and, while they might ultimately be 
made desirable by a large inqrease in the operation under steam traffic, 
they would be immediately precipitated by the adoption of electricity, 
and it is necessary to consider at this time the cost of the work as a part 
of the general plan. 

Electrification System. — Exhibit A also shows the proposed location of 
the power house and substations consisting of a main power house in 
Beacon Park yard, with three substations, located near the South StatioiU 
near Riverside and near Natick, respectively. 
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The power station will contain three 7,500 k. w. turbo-generators, pro- 
ducing current at 11,000 volts, three-phase, 25 cycles. 

Substations 1 and 2 will contain three 1,500 k. w. rotary convertors and 
No. 3 three 750 k. w. rotary convertors. 

There is appended hereto Exhibit B, showing the power requu^ to 
operate the existing schedule, and Exhibit C, showing the schedule which 
would be possible with the above power installation. 

In considering a radical change of this character and its consequent 
large investment, it is indispensable that some provision be made in the 
original plan to permit of a reasonable assumed expansion in business, to 
avoid a wasteful reconstruction or revision of the plant to meet such a 
contingency. It is believed that the assumed increase in the schedule 
is conservative. 

It has been assumed that aerial transmission lines for both high and 
low tension will be used on the main line from St. Mary's Street to Natick; 
and the high-tension feeders east of St. Mary's Street will be insulated 
cables, either fixed in the ground or attached to the walls of the track 
depression. No high-tension lines will be required upon the Highland 
circuit. 

The working conductor assumed is the under-running protected third 
rail, similar to that now employed by the New York Central & Hudson 
River Railroad Company in New York City, using 1,200- volt direct current 
therein, instead of 600, as heretofore employed, this higher voltage being 
a more recent development of the art, and more economical than the 
former practice. 

Equipment. — It has been assumed that the circuit trains and the 
Boston-South Framingham trains would consist of multiple unit motor 
cars, and that the through trains would be handled between South Fram- 
ingham and Boston by electric locomotives, substantially similar to those 
now used by the New York Central & Hudson River Railroad Company 
in New York City. 

The present service will require the following new equipment: — 

Electric locomotives, 16 

Motor cars, 62 

Trailer cars 31 

This new equipment would retire substantially the following steam 
equipment: 129 steam locomotives; 113 passenger coaches. 

Sigjmls. — The present signal system is now controlled by direct electric 
currents in the track rails. In the adoption of electricity as a means of 
propulsion it is necessary to substitute alternating currents for signal 
control, which requires a complete rearrangement and reconstruction of 
the existing signal system, which, for the district under consideration, will 
cost approximately $700,000, which item will appear in a summary' exhibit 
hereafter referred to. 

Tidal Basin. — Certain portions of the track between the South Station 
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and Boylston Street are now occasionally submerged during high tides or 
violent storms. It will be necessary to eliminate this trouble by larger 
tidal basins and drainage systems before electrification is undertaken, 
which work will cost approximately ^60,000. 

Costs of Construction. — The estimated costs of the above work and the 
annual expense resulting therefrom are shown more fully in Exhibit D, 
appended hereto, which summarizes substantially as follows: — 





Cost. 


Annual Expense. 


Cost of construction 

Credit 


17,520.300 
1,107,000 


$1,172,60* 
«8S,413 


Increase, net, 


$0,413,300 


$530,191 



Owing to the limited time at our disposal for the investigation of the 
matter, this statement must necessarily be regarded as a rough approxi- 
mation. However, it is believed to be conservative, and should such 
work be undertaken, it is probable that the final cost would be more than 
here stated. 

Present Gross Revenue, — The gross revenue derived by the Boston k 
Albany Railroad in the district under consideration for electrification, 
including return tickets, single-trip tickets, mileage proportion for traffic 
entering and leaving Boston for points west of South Framingham, is 
approxhnately $1,300,000. 

The visible op>erating expense of affording this service under steam 
operation at the present time, without any interest whatever upon the 
large investment for right of way, tracks and structures, is slightly in 
excess of the gross receipts. 

If to this present deficit there be added the above additional annual 
expense as result of electrification, namely, $539,191, the net revenue 
above operating expenses which accrues to the Boston & Albany Railroad 
as a whole from the business handled in and out of the city of Boston 
between all points on the road will be practically absorbed, thus leaving 
no net revenue from such service to meet e.xisting obligations or those 
which would be created by this new investment. 

The solvency of a transportation company is of paramount importance 
to the public as well as to the railroad. Insolvency necessarily means 
inefficient service, and inefficient service means inconvenience and com- 
mercial and industrial calamity to the public. 

It would therefore seem imperative that any act providing for the 
electrification of steam railroads under such circumstances, empowering 
the proper board or boards to determine the manner in which such work 
should be prosecuted, should also empower the board or other properly 
constituted authorities to permit the railroad companies to asaees all 
passengers and traffic using the facilities with a terminal charge suffieiait 
to bear the financial burdens imposed, with some additional profit to the 
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make investments and issue securities therefor upon a conservative basis, in 
order that each investment may be self-sustaining, and the integrity of the 
property maintained. 

I trust that I may be pardoned for venturing another suggestion, concern- 
ing which your honorable Board is especially informed. In view of any natural 
disadvantages, both in distance and in topographical location of the port of 
Boston, as well as a large portion of Massachusetts, as compared with other 
ports and manufacturing centers, and especially those now being created by 
competition in the south, middle west and in Canada, it would seem wise to 
make every improvement and investment with care, with strict regard to 
utility, in order that good service may be performed with the greatest possi- 
ble economy, and thus neutralize, if possible, any such natural disadvantages. 

In conclusion, I wish to assure you that we are not immindful of the evil 
for which complaint is made, and will exert our best efforts to minimize this, 
and shall continue further investigations looking to an ultimate solution. 

Since this report of 1908 was made, the art of electrification has ad- 
vanced to the extent that 1,200- volt working conductors are now con- 
sidered permissible, instead of the 600 volts formerly emploj^ed. This 
advance in the art appreciably reduces the cost of future substation 
construction; and studies are constantly in progress by many railroad 
companies, manufacturing companies and engineers, to devise further 
systems and economies which may render the electrification of steam 
railroads in congested centers a financial possibility, without undue bur- 
dens upon the public. 

Meanwhile, the Boston & Albany Railroad, acting in good faith under 
its promises to the Railroad Commission to make efforts to abate the 
nuisance concerning which complaint had been made, has spent about a 
third of a million dollars in equipping the suburban operation in the 
vicinity of Boston with powerful modern suburban locomotives, in order 
that their work while handling trains might be less laborious. This re- 
duces the need for rapid stoking of the engines and gives the fireman a wider 
latitude in which to replenish his fires, and greatly reduces the smoke 
and noise nuisances. We have also been endeavoring to keep these loco- 
motives supplied with a high grade of low volatile coal, in order that the 
source of the trouble might be further reduced. Efforts to improve the 
situation will be continued. 

The officers of the company located at Boston will be glad to render 
any assistance possible in furnishing such additional information as you 
may desire. 

Yours respectfully, 

A. H. Smith, 
Vice-President and General Manager, 



* ff 
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REPORT OF THE BOSTON, REVERE BEACH & LYNN RAIL- 
ROAD ON ELECTRIFICATION. 



Boston, Reverb Beach & Ltnn Railboao, 

President's Office, Boston, Dec. 12, 1910. 

To the Joint Board on Metropolitan Improvements, 14 Beacon Street, 

Boston, Mass. 

Gentlemen: — Without conceding that the fair interpretation of 
chapter 134, Resolves of 1910, namely, ''Resolve in relation to the 
Electrification of Railroads in the Metropolitan District," requires the 
Boston, Revere Beach & Lynn Railroad to prosecute studies witb refer- 
ence to the electrification of their passenger service in said district, since 
it now is, and always has been, narrow gauge, — it nevertheless, in con- 
formity to the opinion expressed by your Board in correspondenoe 
which has taken place between the railroad and the Board, begs to 
present results of such studies as the language of the resolve construed 
to include it would seem to require. 

Report on Electrification of the Boston, Revere Bfjlch & Lynn 

Railroad under Present Conditions. 

Description of Road, 

Gauge of track, 3 feet. MOeo. 

Length of main line. East Boston to Lynn, double track, . . 8.8 

Length of branch line, double track, 4.4 



Total length of main line and branch line, double track, . . 13.2 
Total length of main line and branch line as single track, . . 26.4 
Length track in yards and sidings, as single track, . . . 4JL 



Total length as single track, 30.5 

Rails, 60 pounds to yard. 

Cross-ties, 8 feet standard. 

Ballast, 18 inches gravel under tie. 

Interlocking plant at East Boston, Orient Heights, Battery Junction 

and Lynn, electric block signals. 
Highway crossings at grade protected by gates, . . . .10 
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BoUing Stock. 

IxKSomotiveSy 21 

Passenger ears, 36 

Gravel and other ears, 18 

Ferry Equipment. 
Boats, capacity of each, 1,500 people, 4 

Present Mcunmum Service. 
Two trains every ten minutes in and out East Boston Terminal. 

Cost of Electrification. — Estimated Cost to Electrify, under Present 
Conditions, the Boston, Bevere Beach (t Lynn Ba%lro(»d. 

Utilizing the present cars, gauge of track to be the same as now, 
3 feet: — 

Power station and equipment, $420,000 00 

Overhead material and erection, 90,000 00 

Bonding tracks, 15,000 00 

Motors for 100 cars, at $3,500,' 350,000 00 

Controllers, setting up wiring for 100 cars, at $300, . 30,000 00 

Brakes, 40,000 00 

Engineering and superintendence, 30,000 00 

Interest during constructing, 30,000 00 

Total, $1,005,000 00 

The total liability of the road, including stock, bonds 

and floating debt, is, $1,995,000 00 

If we add to this the estimated cost of electrifying, . 1,005,000 00 

We have a total of $3,000,000 00 

which is entitled to a fair return as interest. 

At present the stock pays 6 per cent, annually, and the bonds carry 
4V2 per cent. ^ 

The interest on the floating debt varies, but does not exceed 4^/^ per 
cent. 

As previously stated, the road now gives a service of two trains leav- 
ing and arriving at East Boston every ten minutes. 

The study which we have given to the problem satisfies us that this 
service would not be improved by additional trains or economy in oper- 

1 Fifty hone-power 600 V interpole, neir type, direet-eunent motor to fit 3-foot SMige ntila, 
with amide eleaninee between the motor end the imile; deeign and price given by the Weeting- 
bouae Eleetrie and. Mannftwtnring Ckimpany. 
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ation if it were electrified; therefore neither the road nor the public who 
use the road would gain by the change. 

The language of the resolve does not ask us to consider and study 
the standardization of the road; or its extension into Essex County 
and into Boston proper by a tunnel under the harbor. If the road were 
compelled to be operated by electricity, then the consideration of these 
questions would undoubtedly arise, and might well lead to a different 
result. 

Respectfully submitted, 

MELVIN 0. ADAMS, 

President, 
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VALUE OF EXPORTS AND IMPORTS AT BOSTON. 



Value of Exports and Imports at Boston for a Series of YearSy 

ending June SO, 



YEARS. 



Exports. 



Imports. 



1830 

1840. 

1850. 

1860. 

1870. 

1880, 

1890, 

1805. 

1806. 

1807. 

1808. 

1800, 

1000. 

1001. 

1002. 

1003, 

1004, 

1006. 

1006, 

1007, 

1008, 

1000, 

1010, 



S2.506.302 

4.485.860 

6.053.528 

13.530.770 

14.136.420 

50.238.341 

71.201.044 

85,505.106 

05,851.004 

100.857.281 

117.531.003 

128.037.140 

112.105.555 

143.708.232 

102.404.304 

88.126,444 

80.845.772 

87.804.402 

08.730.647 

100,872.147 

06.051,068 

76,157.568 

70.516,780 



$8,674,076 

16.501.575 

28.650.733 

30.366.560 

47.524.845 

68.503.136 

62.876.666 

66.880.118 

70.170.864 

00.178.410 

51.475.009 

52.007.060 

72.106.039 

61.452.370 

71.021.436 

86.310.586 

80.657.607 

100.317.881 

106.442,077 

124,432.077 

03.678,716 

112,472,595 

129,006,184 
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VALUE OF EXPORTS AND IMPORTS AT PRINCIPAL PORTS 

OF THE UNITED STATES. 



Value of Exports and Imports at the Principal Ports of the United States 

for a Series of Years, ending June 80. 









BALVZlfORB. 


BoeroN. 


ClIABLXmON, 8. C. 


YEARS. 


Exports. 


Imports. 


Exports. 


Imports. 


Exports. 


Imports. 


1807, . 


185.692.851 


$11,371,193 


1100,857,281 


$90,178,419 


$10372.026 


$083,113 


1898. 






118.845.580 


8,907.118 


117,531,903 


51,475.099 


11.440.130 


1.311.533 


1899, 






107.156,240 


9.151.155 


128.037.149 


52.097,960 


8.069.158 


907.879 


1900. . 






115,530.378 


19,045.279 


112.195.555 


72,195,939 


7,151.720 


1.124,671 


1901. 






106,239.081 


18.899.473 


143.708.232 


61,462.370 


7.084.215 


1.477.710 


1902. 






80.532.512 


22.825,281 


102.404,304 


71.921,436 


5.857.364 


1390.078 


1903. 






81.704.497 


27,803,167 


88.126.444 


86,310,586 


4.620.930 


2397,462 


1904. 






82.836.164 


20,345.788 


89.845.772 


80,657,697 


2.330.675 


l,685.8a2 


1905. 






91.215.058 


21.181.239 


87.804.492 


100.317.881 


3.358.726 


2.478.156 


1908. 






109.925.046 


30,084.653 


98.739,647 


106.442.077 


661.285 


2.751.482 


1907. 






104.808.952 


37,774,305 


100,872.147 


124.432.977 


1.082.466 


3.528.553 


1908. 






89.988,505 


29,477.101 


96.051.068 


93.678.716 


2.510.965 


3,375.997 


1909, 






77.550.658 


24,022,324 


76.157.558 


112.472.595 


4.044.237 


3.630.706 


1910. 






77.381.507 


29,900,618 


70,516.789 


129.006.184 


8.104.821 


5328.053 





Galveston. 


N«w York. 


Nbw Orlbans. 


YEARS. 


Exports. 


Imports. 


Exports. 


Imports. 


Exports. 


Imports. 


1897. . 


$58,198,174 


$779,101 


$480,603,580 


$301,679,907 


$101,404,120 


$16,618,727 


1898. . 


68,428.621 


1,166,180 


445.515.794 


402,281,050 


112,826,681 


9,664,457 


1899. . 


78.476,681 


2.921.366 


' 459.444317 


465.559,650 


87,093,277 


11317,650 


1900. 


85,657.524 


1,453.545 


: 518.834.471 


537,237,282 


115.858.764 


17,490311 


1901. . 


101.857,300 


953,801 


529.592.978 


527,259,906 


152.776.500 


20,462307 


1902. . 


96,722,066 


969,246 


490.361.695 


559,930,849 


134.486.863 


23,763,480 


1903. . 


104,121.087 


1,511.119 


; 505.829.694 


618.705.662 


140.072.510 


28360.744 


1904. . 


145316.457 


1,847,646 


506.808.013 


600.171.033 


148.595.103 


84.036316 


1905. . 


126.182.043 


4,992.361 


524.726.005 


679.629.256 


150.936,947 


33,983396 


1906. . 


166317.652 


5,018.876 ; 


607.160314 


734.350.823 


150,479,326 


39,464.982 


1907. . 


237.308.494 


7.029.186 


1 627.949.857 


853.696.952 


170,562,428 


46346.773 


1908, . 


161.352.201 


5.603.609 


701.062313 


688315.938 


159,455.773 


42,786.646 




189.464.335 


3.355,808 


607339,481 


779306.944 


144.961.626 


45,716,006 


J 


173,178,992 


2.488,006 


651,986350 


015,000.058 


140376360 


56,711,017 
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Valve of Exports and Imports at the Principal Ports, etc. — Con. 



YEARS. 


MOBILS. 


Philadklphia. 


San FRANaaco. 
















Exports. 


Imports. 


Exports. 


Imports. 


Exports. 


Imports. 


1807. . 


$10,131,342 


1848.129 


147,305.273 


848.072,672 


$39,647,606 


$34,375,945 


1886. . 




9.584.248 


1.124.401 


56.244.436 


31.419.997 


41.223.759 


42.821.945 


1899. . 




8.902.119 


1.590.648 


60.950.065 


41.222.523 


30.214.904 


35.746.577 


1900. 




13.206,334 


2.883.934 


78.406.031 


51.866.002 


40.368.288 


47.869.628 


1901, 




11.887,105 


8.006.449 


79.354,025 


48.043.443 


34.596.792 


35.161.753 


1903. 




12.503.558 


8.714.371 


80,383,403 


47.750.342 


38.183.755 


35.102.981 


1903. 




12.621,278 


4.169.040 


73.531.968 


59.995.431 


33.502.616 


36.454.283 


1904. 




16.884.611 


4.311,249 


71.393.254 


53.890.106 


32.547,181 


37,542.978 


1905. 




18.075.056 


4,251,264 


63.278.070 


60.180.901 


49,924,026 


46.675.545 


1900. 




21.724.380 


4.851.326 


82,564.389 


70,801,273 


39,915.269 


44.433.271 


1907. 




24.468.719 


3.950.360 


94.832.480 


79,869.942 


33,026.664 


54.094.570 


1908. 




27.983.997 


4.538.696 


109.261.436 


63.432.007 


28.000.069 


48.251.476 


1909. 




27.369.714 


3.768,808 


84.286.440 


68.884,146 


31.669.370 


49.998.111 


1910. 




27,526,245 


2,843.350 


73.266.343 


89.253.451 


31.180.700 


49.370.643 



00 



1897 
1896 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 



Savannah. 



Exports. 



Imports. 



$23,442,727 
28.938.166 
24.029.5.72 
38.251.981 

46.738.967! 

I 
41.525.428 

54.140.882 

53.770.382 

62.244,837 

64,839.651 

63.039.824 

61.695,330 

50,900.156 

63.428,155 



POBTLAND. Mb. 



Exports. ; Imports. 



$415,906 

391.634 

376.154 

430.040 

645.067 

571,682 

1,037.366;; 

924.061 

1.488.692 

1.503.069 

2.203.867 

2.043.847 

2.152.441 

3.855.373 



$4.106.20ol 



6.347.176 

9.713.447 

9.941.884 

12.416.793 

14.325.018 

16.284.173 

11.396.683 

13.934.336 

14,685.464 

14,867.172 

11.693.000 

8.250.745 

5.177.466 



NOBFOLK AND 
POBTSlfOUTH, Va. 



Exports. 



Imports. 



Nbwpobt Nbwr. 



£b( ports. 



$577,295 
433.275 
652.191 
782.860 
633.114 
1.194.899 
2.653.112 
1.585.836 
1.053.684; j 
1.232.928 I 
1.101.30811 
1.100.157 
1.268.471 
1.164.213 



$18,581,532 

13.978.478 

13.831.233 

13.112.096 

10.308.489 

7.088.335 

8.757.499 

9.041.794 

7.654.810 

12.027,215 

8.359.445 

12.534.632 

9.685.336 

8.155.818 



$121,858 
201.080 
208.005 

I 

251.799 

593.930 

390.345 

597.744 

474.160 

801.709 

780.231 

945.678 

1.096.563 

1.450.598 

1.523,613 



Imports. 



I 
$22,109,575! 

30.287.521 

28.177.817 

34.758.323 

32.567.912 

33.504.830 

25.508.391 

16.712.454 

15.773.353 

20,119.334 

14.932.671 

8.365.885J 

7.787.619i 

I 

5.059.261! 



$1,169,315 
1.066.727 
1.432.426 
2.896.828 
4.090.451 
4.311.348 
4.298.799 
•2.131,712 
2.154.660 
2.630.317 
2.945.919 
1.627,045 
1.182.237 
1.748,191 
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REGISTERED TONNAGE OF VESSELS ENTERED AND 
CLEARED AT PRINCIPAL PORTS OF THE UNITED 
STATES. 



Registered Tonnage of Vessels entered and cleared at the Principal Ports of 
tike United States for a Series of Years, ending June SO. 



YEARS. 


POBTLAND. Me. 


New York. 


Philadelphia. 
















Entered. 


Cleared. 


Entered. 


Cleared. 


Entered. 


Cleared. 


1896. 


140.354 


185.569 


6.911.782 


6,552,614 


1.416.081 


1.214.683 


1897. 








199.550 


237.016 


7.267.480 


6,943,835 


1.539.401 


1,411.404 


1898. 








257.539 


276.020 


7,771.412 


7,576,630 


1.636.149 


1,592.588 


1899. 








292.808 


314.947 


7.707.477 


7.496,279 


1.658,417 


1.688.391 


1900. 








344.082 


372.919 


8.176,761 


7,843.529 


1.860.656 


1.885.950 


1901. 








447,288 


451.420 


8,679,273 


8.118,427 


1,933.402 


2.004.922 


1902. 








387,671 


384.646 


8,982,767 


8.415.291 


1.926.641 


1.945.287 


1903. 








633.519 


592.510 


9.053.096 


8.847.072 


1.993.422 


1.861,423 


1904. 








398.119 


420.117 


9.235.524 


8.700.590 


1.712,052 


1,738.244 


1905, 








325.763 


329.195 


9.630.853 


9.311.527 


1.833.640 


1.817.984 


1906, 








384,050 


395.398 


10.476,993 


9.913.960 


2.080.896 


2,250,637 


1907. 








407,214 


431.021 


11.383.345 


10.472.601 


2.330.853 


2.334.206 


1908. 








394.307 


406.040 


12.154.780 


11.939.964 


2.439.350 


2.477.206 


1909. 








337.240 


332.818 


12.528,723 


11.866.413 


2.274.625 


2.225.386 


1910. 








349.849 


320.527 


13,042,818 


12.541.903 


2.606.097 


2.250.489 



YEARS. 


Boston. 


CHARLEflTON. 8. C. 


Mobile. 
















Entered. 


Cleared. 


Entered. 


Cleared. 

1 

60.264 


Entered. 


Cleared. 


1896. 


1,757,281 


1,523.096 


49,333 


306.928 


308.035 


1897. 








1.943.582 


1.634.120 


100.007 


72.707 


323.695 


383.785 


1898. 








1.910.490 


1.661.872 


143.563 


96.015 , 


312.706 


321.236 


1899, 








2,129,795 


1.872,748 


122.960 


96.265 


386.187 


403.491 


1900. 








2.236.066 


1.909.121 


95.007 


52.645 


549.198 


505.373 


1901. 








2.497.441 


2.240,317 


97.007 


38.565 


544.898 


534.402 


1902, 








2.411.230 


2.087.555 


118,739 


53.171 , 


496.539 


488.130 


1903. 








2.978.913 


2,217.543 


152.562 


74.790 


447.141 


514,613 


1904. 








2.713.371 


2,250.977 


78.339 


16.514 


587.104 


695,748 


1905. 








2.604.579 


2.082.814 


110.763 


19.378 


611.679 


604.653 


1906. 








2,958,155 


2.243,332 


112.498 


8.592 1 


774.887 


726,773 


1907. 








3,018,888 


2.244.124 


155.232 


34,433 


626.297 


644,496 


1908. 








2,864.912 


2,075,743 


162.330 


35,002 


644.716 


673,174 


1909. 








2.852,016 


1.981.812 


176.082 


48,352 


603.129 


666,384 


1910, 








2.714,382 


1.827.887 


252.284 


59.763 


670,990 


602,073 
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Registered Tonnage of Vessels entered and cleared, etc. — Con. 



^m> 


A T>f1 






BALTIlfORS. 


Naw Orleans. 


San Francisco. 


YKamxo. 


Entered. 


Cleared. 


Entered. 


Cleared. 


Entered. 


Cleared. 


1886. 


895.093 


1.067,543 


1.071.475 


1,077,331 


1.221,136 


1.165.779 


1897. 








1.253.072 


1,519.397 


1.396.261 


1.319.716 


1,259,653 


1.186.618 


1896. 








1.654.361 


1,824,970 


1.598.557 


1.641.960 


1.096.279 


1.119,559 


1899. 








1.605.090 


1.729.202 


1.439,183 


1.431.856 


1.088.051 


977,827 


1900. 








1,677.385 


1.775,269 


1.675.434 


1,720,008 


1,351,718 


1,339,648 


1901. 








1.647.177 


1.758,573 


1.858.078 


1,948,234 


1,054,252 


1.068.554 


1902. 








1.410.469 


1.352.873 


1.702.173 


1,907,412 


1.016,284 


1.180.675 


1903. 




• 




1,406.529 


1.338.888 


1.561.898 


1,889,140 


932,576 


1.047,295 


1904. 








1,246,713 


1.280.274 


1.475.467 


1.589.442 


876.090 


1.014.804 


1905. 








1.224.960 


1.249.698 


1.791.902 


1.966.343 


809.107 


1,017,512 


1906. 








1,548.590 


1.611.772 


1.716.006 


1.839.648 


773,227 


789.165 


1907. 








1.419,732 


1.496.211 


1.965.873 


2.152.668 


934.797 


799.632 


1908. 








1.357.086 


1.447.468 


1.952.937 


2.079.565 


1.051.732 


889.384 


1909. 








1.102.479 


1,102.226 


2.017.854 


2.168,816 


905.596 


868,937 


1910. 








1.409.917 


1.189.230 


1,832.031 


2,103,465 


912.122 


897,600 



xn? 


a T>n 






S4VANNAH. 


Galveston. 


All Other 


Sea-ports. 


YrlARO. 


Entered. 


Cleared. 


Entered. 


Cleared. 


Entered. 


Cleared. 


1896, 


214.156 


287.992 


292.726 


312.231 


3.176.623 


4.063.653 


1897. 








283.389 


343.392 


550.652 


566.200 


3.885.897 


4,260,215 


1898. 








318.823 


376.248 


760.087 


800.215 


4.240.345 


4,604.434 


1899. 








318.310 


349.769 


859.160 


928.981 


4.355,969 


4,887.727 


1900. 








267.568 


343.555 


724.666 


816.834 


4,585,056 


5.052398 


1901. 








334.258 


377.929 


646.126 


742.008 


5,061.750 


5.606.017 


1902. 








224.481 


352.171 


636.932 


750.612 


5,050.509 


5.324.291 


1903. 








192.538 


390.179 


603.530 


885.786 


4,741.968 


5.163.925 


1904. 








183.427 


306.661 


801.060 


965.673 


4303.654 


5.300,939 


1905. 








170.536 


432.533 


884.536 


1.081.248 


4.794.981 


5,066.935 


1906. 


, * 






196.139 


428.455 


1.090.683 


1.284.109 


5.289,347 


5.478.010 


1907. 








208.547 


456.273 


1.333.084 


1.597.043 


5.443.900 


5.836,400 


1906. 








244.460 


468.591 


913.325 


1,037,708 


6.263.760 


6,669,482 


1909. 








221.494 


448.390 


1,094.400 


1,339.337 


6.129.492 


6,555.185 


1910. 








289,982 


385.346 


675.963 


907.867 


6,160.359 


7.332.905 
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